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INTRdbUGTiON. 



BEFORE fhe Reader enters tipoh <hi9 
Work, it will not be itliproper to give 
him the folld\(ring irt formation concerniilg it. - 

A few years ago, marty gentlemen^ of thtf 
firft eminence in the lavSr, formed themfclvei 
into a Sockfyi foit providing ahhuitie^ for the 
widows of all fiich perfons in judicial offices,^ 
barrifters, civilians; and follicitors; as fiiould 
chiife to become members; A plan waS agreed' 
Upon and printed i but, foitie doitbts happen- 
ing to arife with refpe<ft to it, the diredorst 
refolvfed to afk the opiiriion and advice of three 
gentlemfeni well known for their fkill in cal- 
culation. This occafioncd a further reference 
to me; arid the iffue was, that the plan be- 
ing foiind to be iiifuffleient, the whole defigni 
was laid afide. 

About the faftie time, feveral other focie- 

ties were formed with thfe fame views ; bui 

all on plan^ alike improper and infufficient^ 

A 4 Finding 



viii FNTRODUCTION. 

Finding, therefore, that the public wanted 
information on this fubjeft, I was led to un- 
dertake this work ; imagining, that it might 
be foon finifhed, and that all I could fay 
might be brought into a very narrow com- 
pafs. But in this I have been much miftaken. 
A defign, which I at firft thought would 
give little trouble, has carried mc far into a 
very wide field of enquiry ; and engaged me 
in many calculations that have taken up much 
time and labour. I (hall, however, be fuffi- 
ciently rewarded for my labour, fhould it 
prove the means of preventing any part of 
that diftrefs, which is likely to be hereafter 
produced by the focieties now fubfifting for 

the benefit of widows. 1 have proved the 

inadequatenefs of their plans, by undeniable 
fa<fts and mathematical demonftration (a). — 
I have, further, given an account of fome of 
the bed plans, that are confident with a fuf- 
ficicnt probability of permanency and fuc- 
cefs. Should, therefore, any of thefe fo- 

(a) In the note p. 68, I take notice of the five guineas 
Jine required by feme of thefc focieties at admiflion ; and 
mention fome reafyns for not making any particular al- 
lowance for it. Jjut 1 h ive fincc It-arnt, that it is indeed 
no more, than the firft of the y'c:arly payments, which 
I have always fuppofed to be^iii iin:nediatcly. No al- 
lowance, therefore, was neceffary to be niade for it. 

'4 cicties 
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cictics determine to reform thcmfelves; or 
fliould any inftitutions of the fame kind be 
hereafter cftabliftied, they will here find di- 
rcdlion and afliftance (b). 

In 

{b) I have lately learnt, that Mr. CaJelJ^ the publifber 
of this work, and alfo Mr. Beckett Bookfeller in the 
Strand^ are commiffioned to deliver in Lond§n^ printed 
accounts of the fcheme of a.fociety, eflabliihed five 
years ago at Amjlerdam^ for granting annuities on furvi- 

vorihip. 1 cannot fatisfy my own mind without intro* 

ducing here, though an improper place, the foUowinj^ 
remarks on this fcheme. 

Froxp the folution of Queftions I and IV- in the Firfl: 
Chapter of the following Work, it may be gathered, that, 
(reckoning intereft at "^^ per ant, and the probabilities of 
life as they are in Tables III. IV. and V. in the Ap-* 
ptndix) the value of an annuity of i/. for life, to be ea- 
joyed by a perfon aged 20, provided he furvives another 
perfon aged 60, is 8/. i6j. 6d» in one prefent payment; 
and 18s. 6d, in annual payments, during the two joint 
lives : the firft payment to be made immediately. A Jingle 
payment, therefore, o( I'^o florins y entitles to an annuity 
of i^ florins j and an annual payment of no florins ^ to an 
annuity of 1 19 florins ; and both together, to an annuity 
of 1 2^ florins. It the annual payments are to be made, not 
during the joint lives, but during the whole continuance 
of the oldelty%& life, they will, together with the fingle 
payment, entitle to an annuity of i^^ florins. But this fo* 
ciety promifes, for thefe payments, an annuity of 100 
florinsy if the oldeft life fails in the firft year after admif* 
fion ; 200 florins, if it fails in the 2d year ; ^00 florins, if 
it fails in the third ; 2^00 florins, if it fails in the 4th 5 and 
^00 florins, if it fails in ih^ fifth year, or at any time af- 
terwards. . It is, therefore, evident that the fcheme of 
this fociety is, in this inftance, grof^ly defeilive. There 
are other inllances in which it is even more defective ; 
and the whole of it, like the fcheraes of moft of the Lon^^ 

don 
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In Qjieftion VL Chap. I. a general me- 
ihod is defcribed of finding the values, in 
Jingle and annual payments, of all life-annui- 
ties which are to begin after a given ternl 
of years ; and^ ip the 4th Sedion of the 2d 
Chapter, the plans of the focieties for grant- 
ing fuch annuities are particularly confidered, 

and proved to be extremely deficient.-^: 

Indeed, the general difpofition which has 
lately fliewn itfelf to encourage thefe focieties, 
is a matter of the moft ferious concern ; and 
ought, I think, to be taken under the no- 
tice of the Legiflature. The leading perfons 
among the prefent members, will be thtjirjl 

dm (bcictics, appears to have beih contrived by perfons 
who had no principles to go upon. And yet it has been 
much encouraged. Many have entered themfelves into 
it from different parts oi Europe y and the printed plan! 
acquaints u^, that it is now in pofTeffion of an annual in- 
come of zoOyOOO fiorins. What difappointment then mufl 

it in time produce? It is provided by its rules, that the 

terms of admiflion ihall become lefs and lefs advantageous, 
the longer it has fubfifted ; juft as if the value of the an*'. 
nuities it promifes depended^ not on the probabilities of 
life, and the improvement to be made of money, but on 

the age of the fociety. 1 have taken notice of a fimilar 

abfurdity in the rules of our own focieties. But it is eafy 
to fee what is meant by it. 

Mr. CadeU can procure from his correfponJents irr 
Hallandy any information for thofe who may want to' 
know more of this fociety. But indeed I {hould be forry 
to> (lad it much enquired after in London. 

asmui^ 
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annuitants ; and they are fure of being 
gainers : and the more infufficient the fchemc 
is, on wh^ch a fpciety is formed, the greater 
will be the gains of the firft annuitants. 
The fame principle, therefore, that has pro* 
duced and kept up other bubblesy has a tenr 
dency to prefcrve and promote thefe; and, 
for this reafon, it. is to be feared, that, in the 
prefent cafe, no arguments will be attended 
wi,th any t^t(X {c\. The confidcration, that. 
*' the gaiix made by fome in thefe focieties, 
** will, be fo much plunder taken from 
" others," ought immediately to engage all 
to withdraw from them, who have any regard 
to juftice and humanity; but experience 
proves, that this argument, when oppodbd to 

{c) This apprehcnfion has been verified by fa£l.— -At 
the beginning of laft winter a letter was publiffaed to the 
Provtaent Society , containing a clear proof of the infuf** 
ficiency of the plans of alj thefe focieties. It was at leaft 
to be expeded, that fuch a publication would prevent thd 
rife of new focieties, formed on more inadequate plans* 
But this was fo far from being the cfFeft, that, foon af- 
terwards, afociety fprung up which calls itfelf the Ra^ 
tional Annuity Society ; and which, though it does not take 
half the values of the annuities it piomifes, has had the 
fhameleflhefs to ajfure the public, that it is formed on t 
plan inconteftably durable. The Confoltdated^ the Public An* 
nuitant^ and the Wejlminjier Union Societies, are yet warfi 
inftitutibnsj which have been fince formed; and ther^ 
may, for ought I know, be many more : for, indeed, all 
London feems to be now entering^ into aflociations of 
this kind. 

4 private 



ill iNtRODliCTld]^. 

private intereft, is apt to be too feeble in itS 
influence. 

It cannot be faid with precifion^ how long 
thefe focieties may continue their palymentS 
to annuitants, after beginning them. A con- 
tinued increafe, and a great proportion of 
young members^ may fupport them for a 
longer time than I can forefee. But the 
longer they are fupported by fuch means, the 
more raifchief they muft occafion. — -So, a 
tradefman, who fells cheaper than he buyS, 
may be kept up many years by increalSng 
bufmefs and credit; but he will be all the 
while accumulating diftrefs; and the longef 
he goes on, the more extenfive ruin he will 
produce at laft. 

In the latter end of the firfl: .chapter, I 
have ftated very particularly, the method of 
compupng the values of ajfurances on lives 
and furvivorlhips, in all cafes where no more 
than two lives are concerned : and, in the 
3d Effay, I have pointed out a eonfiderable 
error, into which there is danger of falling in 
computing fome of thefe values. The fo- 
cieties and ofEces for tranfadting bufinefs in 
this way, are very ufcful ; and it is neceffary 
^ that they (hould go upon the befl principles, 

and 
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and poflefs all the information that can be 
given them. 

But there is no part of this work ih which 
the public is fo much concerned, as the '3d 
Chapter. It will be there proved, that had 
the fums raifed for public fervices fifice the 
Revolution, been much greater than the/ 
have been, the increafe of the public dcbti 
to their prefent ftate might have been preV 
vented in the eafieft manner, and at a trifling'- 
expence. A method, likewife, of reducing-' 
within due bounds thefe debts, heavy aS they 
now are, will be propofcd.-— — All competent 
judges will, I believe, fee, that this method, 
being founded on the moft perfedt improve- 
ment that can be made of money, is the moft ■ 
expeditious and effecftual that the natures of' 
things admit of. Ncr, in my opinion, if the 
nation is not yet too near the limit of its re- 
iburces, can there be any good reaibn againft 
carrying it into execution. — —It is well 
known, to what prodigious fums, money, 
improved for fome time at compound intereft^ 
win increafe (^). A ftate, if there is no mif- 

(a) kpenny^ put out to ^ per cent, coumpound intereft. 
at our Saviour's birth, would, by this time, have increafeii 
to more money than would be contained in 150 millions 
of globes, each t^yxvl to the earth in magnitude, and all 
fplidgold.^ 

application 
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application of moncy^ muft neceffarily make 
this improvement of any favings, wh^ph can be 
applied to the payrtient of its debts. It need 
n^vor, therefore, be under any difficulties; 
for, with the ^y?«w//^ favings, it may, in as 
little time as its intcreft can require, pay ofF 
the hrgeft debts.— —Several of the obferva- 
lions I have made on this fubjed, have not, 
perhaps, been duly confidered. Could they 
engage the attention of the managers of cur 
public affairs, they might, I think, be of 
Ibme fervice. Bnt this^ I am fenfible, I can- 
not expert, 1 have, however, in fome de- 
gree, fatisfied my pwn niind j and I (hall 
always refle<ft with pleafure, that, in this part 
of the following trcatife, I have endeavoured 
to convey to the public, an i(iformation 
which is of particular importance to it. 

In \\itjirjl Eflay I have made many obfcr- 
fcrvations on the expedations of lives, the 
pernicious influence of great towns on health, 
and manners, and population; the increafe of 
mankind ; and other fubjedls in the dodlrine 

of Annuities and PoHtical Arithmetick. r- 

In the Lafl: EfTay I have flated carefully the 
proper method of forming tables of the pro- 
babilities of human Ufp, from given obferva- 

tions ; 
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tions : Aad^ in the Appendix^ beiides feveral 
new Tables, I have thought it neceflary to 
give Mr. Simpfons Tables of the values and 
expectations of London lives; and all the 
other Tables which can be wanted in the 
perufal of this work.-— —I have alfb, in the 
Appendix^ given the Demonftrations^^of the 
Anfwers to the ^ejiions in Chap. L Thefe 
Demonftrations I have chofen to keep out of 
fight in the body of the work, in order to 
avoid difcouraging fuch readers as may be 
unacquainlied with mathematics. 

Upon the whole. A great part of this 
work is, I believe, new ; and I am in hopes 
alio, that it will be found to contain fome 
improvements in thofe branches of philofb-- 
phical enquiry, which are the fubjefts of it. 



CHAP. 



The Reader is defired to corredl the follow- 
ing Error. 

In page 148, line 11. injlead of iij nod 9 years pur- 
chafe ; and in the next line, injiead of (>{;^ read 154 years 
purchafe. 
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$uefiions relating to Schemes for grants 
ing Reverfionary Annuities^ and the 
Values of Affurances on Lives^ 

OjJ E S T I o ii 1. 

Wy^^^^ Set of married men enter into a 
^ ^^ . ^ ** fociety for fccuring annuities to 
¥ X *^ ^^^^^ widows. What fum olF 

^ji]^j^^j{ ** money, in a fingle prefcnt pay* 
*' ment, ought every member to 
•* contribute, in order to entitle bis widow 
** to an annuity of 30/. per annum for her lifej^ 
** cftimating intereft at 4 per cent t'\ 

ANSWfeR. 

It is evident, that the value of fuch an e**-' 
pedtation is different, according to the diffe- 
rent ages of the purchafers, and the propor- 
tion of the age of the wife to that of the 
hufband. Let us then fuppofc, that every 
perfon in fuch a fociety is of the fame agp 
with his wife, and that one with another aul 
the members when they enter may be reck- 
B oned 
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oned 40 years of age, as many entering abofe 
this age as below it« It has been demonfirat* 
ed by Mr.. De Moivre and Mr. Simpfm^ that 
•* the value of an annuity on the joint con-- 
'* tinuance of any two lives, fubtraded from 
•' the value of an annuity on the life in ex- 
*' pedtation," gives the true prefent value of 
an annuity on what may happen to remain of 
the latter of the two lives ^ter the other. 

In the prefent cafe, the value of an annuity 
to be enjoyed during the jmnt continuance of 
two lives, each {a) 40, {hi) is 9.826, accord- 
ing 

(c) See Table Vir. Appendix. 

{h) The values of joint lives and reverfions, as deduced 
from the Brejlaw obfervations, are not given in any part 
of this work from Mr. De Moivris rules in his treatife on 
tenuities on lives. For thefe rules are approximations, 
which give refults fo far from the truth, as to be, not 
4Wly ufelefs, but dangerous. In the fecond eflay in the Ap« 
pendix, a particular account of this will be given, and 
ilfo of the method in which thefe values have been cal- 
culated. 

Mr. De Moivre has calculated the values of Jingle lives, 
on the fuppofition of an equal decrement of life thro' all its 
fiagcs till the age of 86, which he confidered as the ut- 
moft probable extent of life. Thus ^ let there be 56 per- 
Tons alive at 30 years of age. It is fuppofed that one will 
^ie every year till, in 56 years, they will be all dead. 
.The fame will happen to 46 at 40, in 46 years. To 36 
^t 50, in 36 years, and fo on for all other ages. The 
ihumber of years which a given life wants of 86, he calls 
>the complement of that life. Fifty-fix, therefore, is the com^ 
^jflemtia of 30 5 46 of 40, and 36 of 50. 
, ^ This hypothefis eafes very much the labour of calcula- 
ting the values of lives j and it is fo conformable to Dr. 
Halley's table of obfervations, that there is little or no rea- 

foflr 
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Ug to thjs pr^b.aJbiUtip^ of Ufe in the tciblp of 
obrervatioos fprmcd by Dr. Ha/Iey, from the 
bills of momlity of Brejlaw in Silefia. 1 lie 
value of a fingle life 40 years of age, as giveii 
by Mr. De Mnivre, agreeably to the fame ta- 
ble, is 13.20 (^); and the former fubtraded 
fropi the latteTi Ijsavies 3.37, or the true num- 
ber of years purchafe> which ought tp be 
paid for any given annuity, to be enjoyej) by $1 

fon for diftiiiguifliing between the values of lives as de- 
duced from this Table, and the fame values deduced from 
die hypothdts. 

In order to avoid putting the reader to trouble, I have 
given this table at the end of this work. And I have alfo 
given two other tables which I have formed from thebilh 
of mortality at Northampton and Norwich. Thefe laft ta^- 
He$ ^nfw^f u^otfi Acarly to Mr. fig Moivris hypotheQt 
than eyen Dr. Ifailfy's table ; and the difference bet,ween 
the values oiJingU 2Lod joint lives by the hypothecs, and the 
iame values computed ftridly from the tables, is ge^ie^- 
lally ieis ia theie tables than in Dr. HalUfs^ as will be 
ibewn in the laft Eflay. When, therefore, in the courts 
of this work tl?e values o( Jingle and joint lives are men- 
tioned, as given agreeably to Dr. Halleyh table, it muft I>c 
Undcrftood, that they are taken from Tables VI. and Vft. 
inihe Appendix, ana given jn ftri£t agreement only to the 
hjMhjefis ; and tj^^t for this reafon, they ^re in reality ftill 
more confonpable to the Northampton and Norwich tables. 

T{^e inhabitant! of London^ as is well known, not liv* 
in£ fo. long as jtbe rqft of ^mankind, the values ^ftngU and 
joint lives there, ^st confiderably lefs than in any other 
place where obfervations have been kept. Whenevfcf, 
therefore, I have had London lives in vie^, I have giveii 
particular notice of it, and taken their values from Mr. 
Simpfon^ who has calculated them with much accuracy 
from the London tables of obfervation. See Tables A« 
indj^f 

(it) See Tiible VL Appendix, 

B 2 perfon 
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pcrfon 40 years of age, provided he furvivcs 
another perfon of the fame age, interefl: beiirg 
reckoned at 4 per cent, per annum. The an- 
nuity, therefore, propofed in this queftion be- 
ing 30/. the prefent value of it is 30 multi- 
jplied by 3.37^ or loi/. 2S. 

By calculating from Mr. Simpfon*s tables {a)^ 
, formed from the bills of mortality of London^ 
this value comes out 102 A 

The difference in the value of the reverfion 
will be inconfiderable, whether the common 
age is taken a few years more or lefs than 40. 
Thus married men of 30 ought not, ,accord- 
ing to Dr. Halley's table, to give two fifths 
of a year's purchafe more, for any given, re- 
verfionary annuity for their wives, than mar- 
.ried men of 50, provided they are of the fame 
ages with their wives 5 and one quarter more, 
according to Mr. Simpfon\ table. If the 
wives are younger (as is generally the cafe) 
-there will indeed be a confiderable difference; 
for the value now determined would be 120/. 
according to the Brejlaw obfervations, fup- 
pofing the two livfes to be 40 and 33, or 
that wives are one with another feven years 
younger than their hufbands ; and 118/. 10/. 
acscording to the London obfervations. 
t 
. U) See Table X. and XI. Appendix. 

QUES-^ 
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Suppofing fuch a fociety as that defcrib* 
** cd in the preceding queftion, to be limit- 
** ted to a certain number of members, and 
" conftantly kept up to that number, by the 
'^ admifiion of new members as old ones arc 
** loft, in confequence of their own deaths, 
** and the deaths of their wives: What is the 
'' number of annuitants which, in fome time 
" after its eftablifhment, will come to be 
^* conftantly upon it ?'* ^ 

Answer. 

Since every marriage produces either a 
widow or widower ; and fince all marriages 
taken together would produce as many wid- 
ows as widowers, were every man and his 
wife of the fame age, and the chance equal 
which (hall die firft ; it is evident, that the 
number of widows that have ever exifted ia 
the world would, in this cafe, be equal tQ 
halftht number of marriages. And what 
would take place in the world muft alfo, oa 
the fame fuppofitions, take place in this fo-- 

ciety. In other words ; every other pcir- 

fon in fuch a fociety leaving a widow, there 
muft arife from it a number of widows equal 
to half its own number. — But this does not 
determine what number, all living at one and 
the fame time, the fociety may expeft will 
B 3 come 
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come to be conftantly upon it. For if every 
widow lived no more than a year, the fociety 
would never have more annuitants upon it 
than came on in a year. And on the con^ 
trary, if none ever died, the number of an-* 
nuitants would go on increafing for ever.— • 
^Tis, therefore, neceflary, in order to anfwev 
the prefent enquiry, to determine how long 
khe duration oi furvivorjhip between pcrfons 
of equal age$ will be, compared with the du^ 
nation of marriage. And the truth is, that| 
fuppofing the probabilities of life to decreafo 
uniformly (^), the fornier is edual to the 
latter; and confequently, that the number 
oiJUrvivorsj or (which is the fame, fuppo- 
fing no fecond marriages) of widows and 'Urid^ 
oivers alive together, which will arifc front 
any given fet of fuch marriages conftantly 
kept up, will be equal to the whole num-^ 
per of marriages ; or i&j^of them (the nuth-f 
bcf of widows in particular) equal to bd^ 

(a) That i$, fuppofing that out of any given number 
(dive at |iny age the fame number wiil die every year 'till 
ill arc dea4- See the preceding note. That on this by- 
fothefii, tt|e juration of furvivorfhip is equal to the du* 
ration of marriage, when the ages are equal ; or, in other 
WiMf, that the txpeitatiom of two joint lives, the age3 
Veiajr eqmJ, is the fame with the expe^atton of furvivor- 
ftip, may be learnt from the i8th and 20th problems o^ 
Mr. De Moivrf^s treatife on annuitie&^n and a demonftra- 
non of it, tc^eiher with a particular explanation of this 
Aibjed, tnkf be found at the beginning of the firft Eflay 
to xMch I muft beg the reader to turn, if he is at any 
(qIs abotit the fnU meanii^g of what h hpx faid, 

the 



the number of marriages.~-Now, it appears^ 
that the decreafe in the probabilities of life, 
\% in fadl nearly uniform. According to the 
BreJlaWf the Nortbamptm and Norwich ta- 
bles of obfervation, almoft the fame num- 
bers die every year from 20 years of age to 
77 {d). After this, indeed, fewer die, and 
the rate of decreafe in the probabilities of 
life is retarded. But this deviation from the 
hypothefis is inconiiderable ; and its effed, 
in the prefeot cafe, is to render the duration 
of fotvivorfliip longer than it would other- 
wife be* According to the London table of 
obfervations, the numbers dying every year 
begin to grow lefs at 50 years of age ;. and 
from hence to extreme old age, there is a 
conftant retardation in the decreafe of the 
probabilities of life {b). Upon the whole, 
therefore, it appears in anfwer to the pre- 
fent quefHon, that ** according to the three 
** former tabks of obfervations, and fuppo- . 
** fing no widows to marry, the number 
** enquired after is Jbmewbat greater than 
^* half the number of the fociety % but> ac- 
*^ cording to the London tabk^ a gi»d deat 
" greater*^ 

It muft be carefully remembered, that this , 
has been determined on the fuppoiition^ that 

. (tf} Sec Tabid III. IV, 3od V. Appen4ix* J 

{h) The reafon Qf this difference between the Likndm 
and other tables, will be given at the end of the' fourth^ 
E%. ■ ' 

B 4 hufbands 
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hufbands and their wives are of equal ages^ 
suid.tbat in this cafe it becomes an equal 
chance which ihall die firft. In reality nei^ 
ther of thefe fuppoiitions is juft. Hufbands 
in general are older than thqir wives ; and ia 
equal ages the mortality of males has been 
&und to be greater than the mortality of fe-r 
males. For both thefe reafons, it is much 
more than an equal chance that the hufband 
will die before his wife, or that the woman 
ihali be the furvivor of a marriage, and not 
the man. This will increafe confiderably 
the duration of furvivorfliip on the part of 
the woman, and confequently the number 
enquired after in this queftion. The mar-p 
riage of widows will alfo diminifli this num- 
ber, and the operation of thefe caufes will 
be different in different fituations. But it is 
by no means to be expedted (in th|c iituation 
of the focieties I have in view) that the di^ 
jninution from the latter caufe will be con- 
fiderable enough^ to overbalance the opera* 
tion of all the other caufes which have been 
mentioned, and reduce the number under 
cpnfideration fo low, as half the number of 
marriages {a). 

Scholium. 

In London it appears, that there is a re-^ 
tardation of the decreafe in the probabilitiea 

(a) It will be obfcrvcd hereafter, that this obftryaiiofl 
)lL%% \^n found tp be truf in fa£t. 
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of life, which renders the duration of £utvU 
vor£bip between two lives of equal ages, con- 
fiderably longer than their joint continuance. 
Jt feems worth obferving, that this is the 
tcsSon why, though the probabilities of life, 
md therefore the values of iingle and joint 
lives, are lefs in Lmdon than in other places, 
yet the values of reverfions depending on fur« 
vivorihips, are in ibine cafes greater there# 
It is proper to add, that this likewife is the 
reaibn why, in calculatbg the values of joint 
lives and reverfions, the prefent value of an 
annuity payable yearly to the furvivor of two 
equal lives, may come out equal to, or even 
greater than, the prefent value of a like an«* 
nuity for the joint lives. As an annuity, du« 
fing fach furvivorfhip, will probably not be- 
come payable for fome years, and therefore 
the money given for it will have time to ac- 
icumulate, it is manifeft, that the value of it 
could never be equal to the value of an an- 
nuity on the joint lives, the payment of 
which begins immediately, were not the gb- 
iervation now made true, 

QjJ E s T I o N IIL 

" Such a focicty as that defcribed in the 
'' preceding queilions being fuppofed, in 
^* what time will the number of annuitant^ 
^* upon it come to a maximum V* 
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Answer* 

In order to be more clear in anfwering thif 
qoefKon, I will firft fappofe the fociety to 
comprehend in it from its firft eftabliflxment^ 
^ the married perfons of ^ ages in any town 
or country^ where the number of people con- 
tinue conftantly the fame. In this cafe^ the 
whide colledive body of members will be at 
their grcateft aee, at the time of the eftablifli- 
ment of the uxriety; and the number of 
members^ together with the number of wi- 
dows left every year, will, taking one year 
widi another^ admit of no increafe or dimi- 
nution. The number of widows in life to- 
gether, derived from iany given number com- 
ing on a fociety every year, will increafe con- 
tinoally, till as many die off as are added e- 
vexy year; that is, till they come to Ait off 
as raft as pofiible. But they cannot die off 
as faft as poffible, till the whole colledlive 
body of widows are at their greateft age ; or, 
till there is among them the greateft number 
pofliblc of the oldcft widows ; and, therefore, 
not till there has been time for an acceflion 
to the oldeft widows, from the youngeft part 
of the widows that come on^nnually. 

^ Let us, for the fake of greater precifion, 
divide ti^ whole medium of widows that 
come cm every year, into different claffes ac- 
cording to their different ages, and fuppofc 
fome to be left at 56 years of age, fome at 46, 

fome 
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ibmc at 36, and fome at 26. The widows, 
conftatitly in life together, derived frdtn the 
iSrft dafs, will come to their gfeateft aj 
and to i yniMinmtn^ iA 30 years, fuppof 
with iVif , De Mahre, 86 to be the uttnc 
extent of life. The fame will happen to die 
fecond clafs in 40 year6, and to the third ia 
|0 years {d). But the whole body, compoi^ 
ed of theie dafles, will not come 10 a maid^ 
mm, tfH the fame happens to the fottfth of 
yourtgcft clafs j that is, not till the' end of 6d 
years. Aftw this, the affairs of the focicty 
will become Jtatidnary, and the number of 
jmnuitants upon it of all ages wilt keep al- 
ways nearly the fame. 

Siich Is the anfwer to this queftion, fup« 
{)ofing a fociety to begin with its complete 
tramber of members, confiding of tatarried 
perfbns of all ages, in the fame proportions to 
ofte another, with the proportions in whieh 

they cxift in the world. If it begins with 

its complete number of members, but at the 
fame tinke admits none above a particular 
|igc: If, for iriftance, it begins with 4oo 
menibers all under 50, and afterwards limits 
itfelf to this number, and keeps it up by ad-- 
mitting every year, at all ages between 26 
and 50, new members as old ones drop off; 

(a) In thtjppindixi note (i?), a rule is given^ by whicil 
Ap numbers alive at the end of any particular number of 
tears may be very eaf^ly ietenpin^. 
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in this cafe, the period neceflary to bring on 
the maximum of annuitants will be juft dou- 
bled* For, in the firft place, the whole col- 
leiftive body of members will be 60 years in 
getting to their greatefl age, as may eaiily 
appear from what has been juft faid. The 
annual medium of widows, therefore, that 
will come on the fociety will increafe con- 
tinually for 60 years, it being evident, that 
the older any fet of married men are, taken 
one with another, the fafter they will leave 
widows. And after this annual medium is 
increafed to a maximum, 60 years more will 
be neceflary to bring to a maximum the num- 
ber in life together, derived from fuch zjixed 

annual medium conftantly coming on. If 

fuch a fociety is any number of years in gain- 
ing its maximum of members, the time ne- 
ceflary to bring on the maximum of annuitants 
will be ftill further prolonged, and will be 
equal to twice 60 years with that number of 
years added, — Moft of the focietics for grant-' 
ing annuities to widows are of this kind } 
and, therefore, fuppofing them t6 gain their 
complete number of members in ten years, 
and for ever afterwards to preferve it, the 
number of annuitants upon them will go on. 
increafing fpr 130 years.— It is proper, how- 
ever, to be remembered, that the increafe 
will be quicker at firft, and afterwards flower; 
?ind that, within 20 or 30 years of the end 

^ of 
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of this term, it will be fo flow as fcarcely to 
be feniible, though ftill real. 

All who will beftow due attention on this 
fabjedt muft fee thefe decifions to be juft;" 
and a demonftration of them might be given, 
in a form more Uridly mathematical/were 
it necefliaiy. 

Qjj E s T I o N IV. 

*' Suppofe the members of fuch a focicty 
** as that deicribed in the preceding quefli* 
^ ons,to chufe making annual payments during 
•* the continuance of marriage^ in lieu of the 
•* fura which the reverfionary annuity for 
" their widows is worth in prefent money : 
" What ought thefe annual payments to be, 
•V cftimating intereft at 4 per cent V* 

Answer. 

This will be cafily determined, by finding 
what annual payments, during two joint lives 
of given ages, are equivalent to the value of 
the reverfionary annuity in prefent money. — 
Suppofe, as in Queftion I. the two joint lives 
to be each 40, and the reverfionary annuity 
30/. per annum. An annual payment during 
the continuance of two fuch lives is worth, 
according to Dr. Halleys table of obfervati- 
OQS, 9.82. (j) years purchafe. The annual 

(tf) SceTaUeVII, 

payment 
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payment then ought to be fuch as being mxxU 
tiplied by 9.82, will produce {a) /. loi.i^ the 
preTeat vatue of the annuity in one payment 
by Queflion I. Divide then L loi.i by 
p.82, and the quotient^ or /. 10.3 will be 
the anfwcr.— This is very nearly the att-t 
nual payment of all the members at an ave« 
rage, fuppofing equal numbers to offer them- 
felves for admiflion of every age between 30 
and 50. As much as ibme give lefs^ others 
ought to give more, according to their cx- 
cefs c^ age. Thus, the annual payment of 
a married perfon, 30 years of age, ought to 
be /. 9.39 5 and ot a peribn 50 years of age 
/. 1 1.33.— —If the values of joint lives and 
the rieveriionary annuity are taken agreeably 
€0 the Lendon table of obfervations, thefe an« 
nual payments will be, for 30 years of age {b)f' 
L 10.9, — ^for 40, /. 12.5, — for 50, /. 14.5. 

If 

.(tf) Particular jiotice thould be taken of the method 
of notation here ufed, becaufe it will be carried through 
the whole of this work.^—— The figures on the ri^ 
liand of the full-point, fignify the decimal parts of i A 
.XhMti /• 10^. I, is A 101 and the loth of i/. or /. 10 1 
. and ;ti.-«*->-/.9'39, is 7.9, and 39 hundredths of i/. or 

/.o : 7/. : \od. /. II-33) '^ /. iu ^xA 33 hundredths 

'lof iL or Lii : 6 J. : 7 d, r In general j it (hould be 

-^remembered, ihat 2 millings. aUo wed for every unit in 
%hp firft place of decimals, and two-pence half- penny for 
<very unit in the fecond place of decimals, will give, 
nearly enou^, the value of the 4ecimal part /of JPVpry 
^iijch expreffion, 

(b) The value of two joint-lives of 30, taken from Ta- 
ble XL is 9.6. This fubtrade4i^Qni $t^ y^H^ of the 
iife in^xpeaation,or from 13. i, by Table X« gives 3.5, 

the 
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If either the rate of iotereft is fuppofed 
lower, or wives are fuppofed younger than 
their hulbands^ the annual payments will be 
increafed. But there is no occafion for point- 
ing jQut particularly the difference. It naay 
be eafily found in any cafes by the diredions 
now given. There is, however, one obfer- 
vation which ought to be here carefully at- 
tended tOrf— This method of calculation fup- 
pofes, that the firfl: annual payment is not 
to be made 'till the end of a year.. If it is to 
be made immediately, the value of the joint 
lives will be increafed one year's purchafe ; 
and, therefore, in order to find in this cafe 
the annual payments required^ the value in 
jirefent money found hy Queft. I. muft be 
divided by the value of the joint lives in- 
creafed by imity, and, in this way, the pre- 
ceding values at 4 per cent, according to the 
Brejlaw obfervatlons, will be found to he 
7.8.62 — ^/.9*35 — ^/. 10.07.— According '^ *^^ 
London obfervations, /. 2 o,— /. 1 1 .2, — L 12.7. 

the number of years purclxafe which an annuity for a life 
of 30 years of age, after another life -of the fame age, is 
4^orth. This remainder, multiplied 'by 30, gives 105/. 
the value Jn m fingle payment, fuppofing the reverfionary 
annuity to be 30/. And .105/. divided by 9.6, gives 
7. 10.9, the value dfthefatm; annuity in annual payments, ' 
during flie joint continuance of the two lives, according 
'to the London obfervations.— By fimiiar operations all the 
.other valuesiibove given have been found. 

■ .. . ■• QUES- 
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Qj E S T I O N V. 

A fociety may cfaufe to make abater 
ments in thefe annual payments^ and to re-* 
quire the remainder of the value of the 
'• i^everfionary annuity to be given^ in fines 
^^ or premiums at the time of admiiHon ; it 
'^ may, for inflance, chufe to fix the annual 
^' payments of all the members to 5 guineas. 
** what, in this cafe, would be the premium 
^' due at admiffion, the annuity being fup- 
" pofed 30A per annum, and intereft being 
'* ^14, per cent?'" 

Answer. 

From the whole prefent value of the an* 
nuity in one payment, fubtraft the value of 
5 guineas per annum, during the joint lives ; 
and the remainder will be the anfwer. 

Suppofing the joint lives both 40, the 
whole prefent value of the annuity in one 
payment is^ according to the Breflaw obfer^ 
vations, /. loi.i, by Queft. L — The value of 
5 guineas per annum, or of /. 5.25 per annum^ 
during two fuch joint lives, is 5.25, multi- 
plied by the value of the joint lives ; that i8» 
5.25, multiplied by 9.82, or /. 51.55; and 
this fubtraded from /. loi.i, gives 7.49 .5, 
the anfwer required for two lives at the age 
of 40. — The anfwer found in the fame way 
for two lives whofc common age is 30, is 
/. 46- 5,— and for two lives at 50, 50A 

Accord* 
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According to the London obfervatioris, thcfc 
Values are, for two lives at 30, /•54i6i-*-At 
40, 7.59. 4,— At 50, 7.63. 3. 

If the firft of the annual payments is to be 
made immediately, the true anfwei will, in 

£^' every inftance, be the values found in the 
manner now diredled, diminiflied by the an- 
nual payment ; or, in the prefent cafe, 5 

^ I guineas lefs than the values fpecified. 

liiTl "^^^ values, in premiums and annual pay^ 

mentSi of any other reverfionary annuity, will 
be as miich greater or lefs than thcfe, as the 
annuity itfclf is greater or lefs. 
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QjJ E S T I O N VI. 

^a- ft €€ ^ perfon 35 years of age wants to buy 

of J tt ^j^ annuity, for what may happen to re- 
" main of his life after 50 years of age* 
" What is the value of fuch an annuity in 
•* ready money, and xilfo in annual payments^ 
*' till he' attains to the faid age ; that is, in 
** annual payments for 1 5 years, fubjcft in 
'* the mean time to failure, fhould his life 
"fail?" 

Answer. 

The prefent value of fuch an annuity is 
the prefent value of a life at 50, in money to 
be received 1 5 years hence, and the payment 
of which depends on the contingency of the 
continuance of the given life 1 5 years. That 
is \ it is equal to the value of a life at co, 
C mufti- 
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multiplied by the prefcnt value of i /. to be 
received at the end of 15 years, and ahb by 
the probability that the given life will con- 
tinue fo long. — A life at 50, according to 
Mr. Dc Mo'ivres valuation of lives, and reck- 
oning intereft at ^per cent, is worth 11, 34 
year's purchafe. The prefent value of i /. 
to be received at the end of 1 5 years, is, by 
Table I, 0.5553. And the probability that 
a life at 35, will continue 15 years, is, ac- 
cording to the Brejlaw obfervations 144- {a). 
And thefe three values, multiplied by one 
another, give /. 4.44, or the number of years 
purchalb that ought to be given for the an- 
imity. — The annuity then being fuppofed 
.^o/. its value in prefent money is 222/. 

• {a) The probability (hat a given life (hall continue 
^ny number of years, or attain to a given age^ is (as 
is well known) the fraAion, whofe numerator is the 
number of the living in any table of obfervations oppofite 
to the^iV/« age^ and demmtnatoTy the number oppofite to 
the prefent age of the given life. — Thus, in the prefent 
inftance j 346 is the number in Dr. Hallefs table oppo- 
fite to 50, and 490 the number oppofite to 35. — J-J-g, (or 
•the odds of 17 to 7) is, therefore, the probability that a 
perfon whofe age is 35 (ball attain to 50, or live 15 years. 
in the fame manner it will appear, that, according to the 
fame table, the probability that a perfon at this age (hall 
live 25 years, is ^% ; or nearly an even chance. 

At Northampton and Norwich a perfon at the fame age,- 
nas an even chance of living 26 )rears ; but in Lond^n^ 
fcarcely 20 years. See Tables III, IV, V, and VIII. 
Appendix. I will add, though foreign to my px'efent 
purpofe, that a perfon at the fame age has in thefe towns 
a better chance of living one year, than in London, in the 
proportion of 3 to 2* 

la 
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^ In order to find this value in annual pay ^ 
mentSy while the given life is attaining to 50, 
it is nccefTary to find the value of ah annuity 
for 15 years, fubjedl to failure on the ex- 
tindion of the given life;. And the value pf 
fuch an annuity is, evidently, the laft value 
fubtraded from the value of the given life ; 
br, in the prcfent inftanc^i 7.4.44, fubtra(3:ed 
fi-om /. 13.97- (See Table VI, Appendix) that 
is,/. 9.53,^^^222/. then, being the prefent va- 
lue of an annuity of 50/. for the remainder 
of a life now 35, after attaining to 56; and 
9.53 being the number pf years purchafe, 
which ought to be given for an annual pay- 
ment to laft 15 years, if a life now 35 laft^ 
folong, it follows^ that the value of the fame 
annuity in annual payments till this life 
attains to jdj is 222/. divided by 9.53 i or 
^•23.3. 

This calculatibn fuppofeS, that the firft of 
the annual payments is not to b^ made till 
the end of a year* If the firft paymetit iS 
made imntiediately, the value will be, the 
Jingle payment divided by. the value of the life 
for the given term increafed by unity; that is, 
in the prefent cafe, si 22/. divided by 10.535 
or/. 2 1. 08; 

If the valtxe of the jihnuity is requii-cd in 
a finglfi payment over and above any given 
annual payment ; dedu<5i the valire pf the an- 
nual payment from the whole value in a An- 
gle prefent payment, and the remainder will 
G 2 be 
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be the anfwer.— Thus ; let 5 guineas, in the 
prcfent inftance, be the given annual pay- 
ment for the affigned term; and let the en-* 
quiry be, how much more in prefent money 
the fuppofed annuity is worth. By what has 
been juft faid, 9.53, multiplied by 5 guineas, 
that is, 50/. is the value of the annual pay- 
ment; and this fum deducted from 222/. 
leaves 172/. the anfwer. 

If the annual payment begins immediately, 
its value is io.53> ^^Itiplied by 5 guineas, 
and the anfwer comes out /. 166.75. 

In this way may be found the value, in 
fingle and annual payments, of any other an- 
nuity, payable to an affigned life, after a given 
term of years, taking any valuation of lives 
or intereft of money. But care muft be ta- 
ken to remember, that it is the title to the 
annuity that will commence at the end of 
the given term, and that the firft payment 
is not to be made *till a year afterwards j 
that is, in the cafe here fpecified, not 'till 
the end of 16 years. 

ScttO L I U M. 

The value of the remainder of two joint 
lives, after a given term of years, is likewifc 
the value of i /. due at the end of the given 
terpi, multiplied by the value of two joint 
lives, each older by the given term than the 
given lives ; and this produdt, multiplied by 
the pxobability, that the given joint lives (hall 
1 ^ not 
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not fail in the given term; or (which is the 
fame) by the produdl of the two probabili- 
tieS| that the fingle lives (hall each continue 
the given term. And the value of an an- 
nuity, on any given joint lives for a term of 
years beginning now, is this laft value, fub- 
trafted from the whole prefent value of the 
joint lives. Thus; the value of two joint lives, 
one 40 years of age, and the other 50, (fee 
Table VII.^ is 8.9 1 ; which, multiplied by 
0.6755, ^^^ value of I /• due 10 years hence, 
and by TTr, (the probability that a life at 30 
(hall continue 10 years) and alfo by -Jrirs (the 
probability that a life at 40 (hall continue 10 
years) gives 3.92, the prefent value of the 
remainder of two joint lives, aged 30 and 40, 
after le years; and this value, fubtradted 
from 10.43 (^'^^ value in Table VIL of two 
joint lives, aged 30 and 40) leaves 6.51, their 
value for 10 years. 

As the value of the longeft of two lives is 
always the value of the Joint lives, fubtraited 
from the fum of the values of the two Jingle 
fives; their value alfo for any ghen term, is 
the value of the joint lives for the given term, 
fubtraded from the fum of the values of the 
Jng/e lives for the given term. 
^ The truth of thefe rules may eafily appear 
without particular proof. I have, however^ 
pointed out the method of demonftrating 
them in a note (^) at the end of this woj-k. 

(a) Set note {B} in the Appeodix. 

C3 Py 
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By fimilar operations, may be found the 
values of 3 or more Joint lives, or the longeft 
of t&ree or niore lives, for a given term of 
years, or of what (hall remain of them after 
a giyen terni of years. 

Qu E s T I o N VII. 

^* The prefent value is required of an anr 
'* nuity to be enjoyed by one life, for what 
*' may happen to rertiain of it beyond ano- 
•' thcr life, after a given term ; that is, pro- 
** vided 6otA lives continue, from the pre-? 
** fcnt time, to the end of a given term of 
'^ years ?•• 

Answer. 

Find the yalue of the annuity fpr two livesf 
greater, by the given terrn of years, than the 
given lives. Difcount this value for the gir 
vcn term 5 and then, multiply by the proba- 
bility, that the t\yo given lives (hall 6ot& 
continue the given terin 5 and the produft 
will be the anfwcr. 

Example. 

Let the two lives be each 30. The term 
fcven years. The annuity, 10/. Intereft, 4 
percent. — —The given lives, increafed by 
7 years, become each 37. Thie vatuc of two 
joint lives each 37, is (by Table VII) 10.25. 

The 
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The value of a fing c life at 37, is (by Ta- 
ble VI) 1 3.67. The former, fubtraifted from 
the latter, is 3.42, or the value of an annuity 
for the life of a perfon 37 years of age, after 
another of the fame age, by Queft. I. — 3, 42 
difcounted for 7 years, (that is, multiplied by 
0.76, the value of i /. due at the end of feven 
years, by Table I.) is 2.6. — The probability 
that a fingle life at 30 fhall continue 7 years, 
is (by the hypothefis explained page 2.) 
fy (^}« The probability, therefore, that two 

fuch 

(a) In thi^-cafe, it is on fome accounts bcft, as well 
^•eafieft, to take the probabilities of life from the hypo- 
thefis, rather than immediately from the Tables. — Fifty- 
&x perfons being fuppofed aliye at 30, one will die every 
year, according to the hypothefis. At the end of feven 
years then, the number of the living will be 49, and 4-|, or 
the odds of 7 to i, is, by note p. 18. the probability, that 
JL life, aged jo, will continue 7 years ; and this fracliort, 
multiplied by itfelf, is the probability, that two lives of 
this age, (hail both continue 7 years. In general, it niuft 
l>e remembered, that the probability, that any two or 
more events fhall all happen, is the product arifiog from 
{jfiultiplying bv .one another, the probabilities of ^11 tbfC 
events takeA feparately^ The probability, therefore, that 
any number of perfons will all live any given time, is 
rightly found by multiplying into one another the proba- 
bilities that each of them will live that time. — It may 
further be of ufe to fome, that I (hould obferve here, that 
the difFerence betwcten unity and the fradian exprefliog 
the probability, that an eyent will happen, gives the 
wobability that it will not happen. Thus j the probabi- 
lity, that a perfon 40 years of ;2^ge will live 1 1 yeajj^, 
is by the Bn^Jlaw TMt ^^ The probability, there- 
fore, that he will not live ii years, is J-J:-|., fubtrafled 
C 4 * * frt)»i 
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fuch lives (hall both continue 7 years^ it 
t14t, or, in decimals 0.765, And 2.6 mul- 
tiplied by 0.765, is 1.989, the number of 
years purchafe which ought to be given for 
an annuity, to be enjoyed by a life now 30 
years of age, after a life of the fame age, pro- 
vided both continue 7 years. The annuity 
then being 10/. its prefeht value is A 19.89. 

By iimihr operations^ it may be found, 
that f^ippofing the term one year, and thd 
ages and the rate of interefl the fame, the 
prefcnt val,ue of the fame reverlionary an- 
nuity is /. 32.4; and that if the term is 15 
years, the value is /. 9.7. 

For two lives each 40, thefe values arc 
/. 30.33. — ^/. 17.44.' — ^/. 7.3. the term being 
Ji 7> or 15 years. 

For two lives ?ach 50, the /ame values 
for the fame terms, are /. 28.2,-^/. 13.86,— 
7.4.34(4 

Thefe values, according to the London obr 
fcrvationS and Mr. SmpJon\ Tables of the 
^values of fingle and joint lives, arc, 

from unity or i^r* — 1" '"^^ manner: The probability that 
two perfons agtd 30, (hall botbXwt 7 years, being 0.765*, 
the probability that they will not both live fo long, or 
that one or other uf them will die in 7 years, is 0.765 fub- 
tradcd from unityj^or .235. 

If. any reader Is un'willthg to take thefe aflcrtions for 
granted, he (hoiild confult the beginning of Mr. Di^ 
Moivre\ or Mr. Simpfon'% Treatifcs on the Doftrine of 
Chancer, Where he will find them demonftratcd. 

{a) See Note (C) Appendix. 

For 
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for 2 lives at 30 — /.32.05 — i.i2.62r^l'.y.66^ 
3140^7.30.7 —/.1 5.6 — /.5-4S. 
at 50-^7.29.36 — 7.12.33— r-7.3,:?4^ 

Qjr E s T I o N VIIL 

^* Let tbc (chcmc of a focictjr for granting 
^* annuities to widows, be, that, if a member 
'« lives ayeifr after admiffion; his widow fhall 
^* be entitled to a life annuity of 20 7. If 
^^Jeven years, to 10 7. more, or 307. in the 
^* whole. \i fifteen years ; to another addi- 
^* tional 10 7. or 40/. in the whole. What 
•« ought to be the annual payments 6f the 
^^ members for the ages of ^p, 40^ and ^o, 
•• fuppofing them of the fame ages with their 
f« wives, and allowing compound intereft at 
^^ /^^er cent?"" 

Answer. 

According to the bypotbefis^ explained p. 
2; and, therefore, 'very nearly, according to 
the Tables of obfervation for Bre/law, Nor^ 
fpicA, and Northampton, 

7. 8.44—7. 8.69—7, 9.05. 

According to the London obfervations, 
7. 9.41—7. 10.17-—/. '^•9^* 

Thefe 
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Thcfe values are eafily deduced from the 
values in the laft qucftion. For example, 
The value of lo/. per annum for life to 40 
after 40, provided the joint lives do not fail 
in one year, is, according to the hypothejis^ 
L 30.33. The value of 20/. per annum^ in the 
fame circumftances, is» therefore, Lto.tb,-^ 
In like manner, the value of 10/. zhcrfeven 
years, is /. 17.44. And of 1.0/. after 15 yeai;^ 
747.3%— Thefe values together make /.85.4J or 
the value of the exped:ation, defcribed in this 
queftion, in z Jingle prefent payment ; Mrhich^ 
divided by 9.82, (the value hy Table VII, of 
two joint lives at 40) gives./. 8.69, the value 
of the fame expectation in anniud paymenu^ 
jdUring the joint lives. — ^In the fame mannec 
inay he found the anfwer in aU cafes to any 
queftions of this kind. 

Thefe calculations fuppofe, that the an- 
nual payments do not begin till the end of 
a year. If they are to begin immediately ^ the 
fxMt annual payments vfiW be, as was before 
dbfcrved, thtJingU payments^ divided by dse 
•value of the joint lives increafed by unity? 
and in the prefent cafe they will be, ;by iht 
hypothejis^ 

1. 7*7 S'^^' 7*9 — ^* 8*07? 

By the Londgn obferv^ttionSj, 

/. 8.52 — L 9.06 — /•9.51. 

By 
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.By the method of calculation how ex- 
plaioied, may be eafily found in all cafcs^ 
luppoiing the annual payments previouily 
fettled^ what the reverfionary annuities ar^ 
correfponcjing to them in value* — Xbns^ th^ 
apnuitie^ being the fame with thofe menti*^ 
pned in this queftion, xh^mean annual pay^ 
ments for all ages between 30 and 50* .w« 
nearly 8 A according to tlie bigbeft probabi- 
lities of life; ()L according to.th^ lawefli an4 
8 guineas the medium {a) i intereft being at 
4 per cent^ and the firft payment to be mad« 
immediatbly.. 

If the mean annual payments^ b^^ianing 
immediately, are fixed to five guintas» th« 
porrefponduig life annuities will be nearly 
(by the hy^otbejis) 12/. if the contributor 
iiyes a yiear, and 24/. if he lives fevectypars j 
or (by ^^hwndon obfcrvations) iz/. if he.iives 
A year, wd 20/. if he lives it.\zn years [h). ' 

•••■' '/; It 

(») The valufe of this expeftation, fuppofing married 
pen 40 years of Egc, and their wives 30, is, in zjingk 
foment, 113/* Ii^ apnpal payments beginning immedi- 
ately /.9.88, by the hypothefis. And loy/.Trand /• 10.939 
by the London obfervations. 

(b) If tjie annuities in expeflation are 14/. provided a 
member lives a year, and 20/. provided he lives feven 
years, the proper mean Jingle payments for all ages, taken 
one with another, under 50 or 52, is 50 guineas nearly, 
acGordipg to all the Tables of obfervation, fuppofing 
equality of age between men and their wives. And th6 
addition whfch ought to be made, on account of excefs 
pf age on the man's fide is, taking the nearcfl and the 

eafieft 
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It is obfcrvable, that the difference in the 
values of the annuities, arifing from diffe- 
rence of ages, and the difference in the pro- 
babilities of life, is lefs in this queftion than 
in qucftion 4th ; and that, confcquently, the 
plan propofed in it, is the fafeft, as well as the 
moft equitable and encouraging, that a fociety 
can adopt. 

^ It is neceffary to remark here further, that 
yearly payments which begin immediately, 
are more advantageous than half'-yearly pay- 
ments which begin immediately. Mr. 
Simpfon (in his Treatife on T!he DoSirine of 
jimmtkS' and Reverjkm^ pag; 78, and alio 
m bi$ Sek£t Exenijes^ p. 283) has (hewn, 
thatf in the cafe of life annuities, half-yearly 
payments, which begin at the end of half a 
year, are -J: of a year's purchafe better than 
yearfy payments, which begin at the end of 
a year. And it is manifeft, that half -yearfy 
payments, which begin immediately, are no 

eafiefi round fums, aboat a guinea and ^ for every year 
^ far as 1 7 years; or, in the annuai payments, (fup* 
pofed 5 guineas) \. a guinea ^^ annum for five years cx^ 
cefs, and 4. a guinea more for every four years excefs be- 
yond five years, till the excefs comes ta be 17 years* 
And, I believe, that 60 guineas \n Jingle payment s^ and Jix 
guineas in annual payments beginning irtimediately, may 
very well be ftated as the hwejl common payments proper 
to be required, fuppofing all married men under 55^ ta- 
ken into a fociety, without enquiring into the difference 
of age between theiii and their wives, the annuities be- 
ing all along fuppofed to be life annuities^ and i^cereft 
reckoned at ^per cent. 

c more 



Keverjionary Annuities^ bic. 29 

more than half a year's purchafe better than 
thofc which begin at the end of half a year. 
But yearly payments, which begin iniaiedi- 
ately, are a wAok year s purch^k better than 
the fame payments to begin at the end of a 
year* The difference of value, therefore, 
between yearly and half-yearly payments, 
fuppofing both to begin immediatplyt is a 
quarter of a year's purchafe in favour of the 
former. 

Qu E S T ION IX, 

" The value is required of an annuity to 
" be enjoyed for what may happen to rcf 
" main of one life after another, ' provided 
" the life in expedlation continues a given 
''time?" 

Answer. 

Find by Queftion VI. the prefent vaUie of 
the annuity for the remainder of the life in 
expedation, after the given time, and multi- 
ply this value by the probability, that the 
other life (hall fail within that time. Find 
alfo, by Queftion VII. the value of the revcr- 
fion, provided both lives continue the given 
time. Add thefe values to one another, and 
^zfum will be the anfwer in a fingle pre- 
fent payment. 

Exam- 
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Example. 

An annuity of \oL for the life of a perfbli 
now .30, is to commence at the end of 1 1 
years (a)^ if another pcrfon now 40, fliould 
be then dead ; or, if this (hould not happen, 
at the end of any year beyond 1 1 years in 
which the former Qiall happen to furvive the 
latter. What is the prefent value of fuch an 
annuity, reckoning intereft at /^ per cent, and 
taking the probabilities of life as they are in 
Dr. Halley\ Table ? 

The value of 10/. fer annum^ for the re- 
mainder of the life of a perfon now 36, after 
II years, found by Queft. VL is /. 69.43. — - 
The probability that a perfon 40 years of age 
(hall live 1 1 years, is, by Dr. Halley% Table^ 
W\. The probability, therefore, that he 
will die in 1 1 years, is iH fubtr^dled from 
unity (i5), or 444; which multiplied by /.69.43^ 
gives /. 17.16. — The value of the reverfion, 
provided both live 1 1 years, found by Queft. 
VH. is I J I. And this value added to the 

{a) That is, the tide to the annuity is to commence 
at the end of 1 1 years, and the firfl payment t^ be made 
a year afterwards, in cafe the life in expeflation fliould 
continue fo long, and the other fail. But if both lives 
ihould continue the given term, the firft payment is aU 
ways to h^ made at the end of the year, in which the 
former life (ball happen to furvive the latter. See Queft; 
VI. 

(*) Sec the Note, p. 23. 

former,' 
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former, makes /. 34.16, the value requirecj 
in a ^ngle prefent payment ; which payment 
divided by /. 11.43, (*^^ value by Table VII> 
of two joint lives, aged 30 and 40, witU 
unity added) gives 3/5 (^; or the value re- 
quired in annual payments during the joini 
lives, the firft payment to be made immedi- 
ately.- If, every thing elfe being the fame^ 

the aflighed term is 1 5 years, the value re- 
quired will be 29/. in ^ Jingk payment^ and 
/. 2*55 in annual payments. 

QjJESTION X. 

^^ What money in hand, and alfo in an- 
^^r nual payments durii>g life, ought a perfon 
•' of an affigned age to give for a fum of mo» 
'^ ncy, payable at his death to his heirs (^) ?-^ 
** In other words, wh»t pioncy in hand, and 
in annual j>ayments during; life, ought a 
perfon qf a given age to pay for an ajfu^ 
ranee of any given fum on his life ?" 

Answer, 

Subtrafl: the value of the life from the 
perpetuity. Multiply the remainder by the 

[a) See the demonftratlon of this rule in Note (D) 
Appendix. 

[V) This quefiion is the fame with Problem i6th, in 
Mr. De Moivr^i Treatife on Annuities, and Problem 
26th, in Mr. SimpforCs Sele£l Exercifes ; but the anfwers 
there given are right only when applied to reverfionary 
ffiates^ and therefore muft be materially wrong, when 
applied to reverfionary ^«x, as will appear from the S^Ixh 
Hum to this Quefiioii> and front note (£) in the Appendix^ 

product 






^t ^ejikm cMcimmg * 

prodad of the giren fum into the intereft of 
loo/.-for ayear: and this laft produA, 6i^ 
vidcd by loo/. in^eafed by its intereft for a 
year, will give the anfwer in zfrigle prejent 
payment. And this payment, divided by the 
Value of the life» will give the anfwer in an-- 
nual payments^ during the continuance of 
the lite; 

Example. Let the life be 30. The funt 
160/. The rate of intereft i^per cent. And 
the valuation of lives, that in Table VL The 
perpetuity, therefore {a)^ is 25. The inte- 
reft of lOo/. for a year, is 4/. 100/. increaf- 
ed by its intereft for a year is 104 A And 
the value of the life 14.68. — ^The value of the 
life, fubtradted from the perpetuity, gives 
10.32, which, multiplied by the produ(^ of 
1 00/. into 4, or by 400, gives 4128. And 
this^ divided by 104, gives 7.39.7, the va- 
lue of 100/. payable at the death of a perfon 
aged 30, in a ungle prefent payment. — And 
this payment, divided by 14,68, is /. 2.7, the 
fame value in annual payments during the 
continuance of the life. 

Thefe values found in the fame way, agrees 
ably to the valuation of lives for London, in 
Table X, are /. 45.76, and /. 3.49. — If the life 
is 36, and intereft ^percent, thefe values are 
'43/. and /. 3.if by Table VI, and A 49.6, 

{a) Th«t is ; the value of the fie fimpb of an cftatc 
found by dividing 100/. by the rate qf intereft. 

and 
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an4 A4.1» by Table X.— Ifintercft is reck- 
oned at 3 per cent, the iame values are, by 
Table VI, for 30 years of age, /. 48^14.—* 
2.86.*— For 36 years of age, /•5i«43f and 
/.3.28. 

It appears here, that difference of interefl 
makes no confiderable difference in the anf* 
wers to queflions of this kind, except when 
the values are required in a fingle payment. 

If the firft of the annual payments is to be' 
made immediately, the iinele payment is to 
be divided by the value of the life, with uni- 
ty added to it, agreeably to what has bejea 
already obferved ; and the annual payaient$ 
m this cafe (intereft fuppofed at \per cent.) 
will be by Tabic VI, for a life at 30, /. 2.53^-^ 
At. 36, 7.2.9. ' . 

If the payments ace half yearly payments 
beginning immediately, the fingle payment 
muft be divided by the value of the lijfe in* 
creafed by t> or .75, (fee Quefl. VIII.) And 
the half yearly payments, lor the age of 36, 
will be half 2.9, or i*45. And half if45f 
or .725, is likewife nearly the proper quar- 
terly payments. 

Again ; if an annual payment, beginning 
imoiediately, of/. 2.9, ought (reckoning in* 
terefl at ^per cent.) to purchafe 100 L pay* 
able at the failure of a life now 36 ; 5/. by 
the rule of proportion, ought to purchalc 
172/. And ill like manner, it may be foumlf 
that the fame annual contribution, in half* 
P yearly 
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yearly or quarterly 'payments, b^imiag im^ 
mediately, oaght to purchafe 170A — Thefe 
(xxtnSf according to the London obfervatioDS, 
are 132 A and 130/. nearly. 

The reaibn of mentioning thefe particu- 
lars will be feen in the next chapter* 

Scholium. 

If the reverfion is not z^m^ but an an- 
nuity for ever, or an f^ate mfeejimple^ to be 
entered upon after a given life, its prefent 
▼aloe, /« a Jingle payment y will be *♦ the value 
•• of the life fubtradled from the perpetuity,^ 
^* and the Remainder multiplied by the an- 
•' nutty, or the annual rent of the cftate/*— 
And tne value, in annual payments^ will be, as 
before, the fkigle payment divided by the 
value of the life. — Univerfally. It ought to 
be remembered, that a reverfionary ^ate^ 
after any given life or lives, is worth as much 
inore than a corrcfponding reverfionary y»>w, 
as 100/. incrcafed by its intereft for a year, 
is greater than 100/. — Thus, the prefent va- 
lues, in fingle and annual payments, of ^k 
per annum for ever, and of 100/. in money 
after any afligned life, are to one another, 
(intereft being at \per cent.) as 104 to loo, 
or 1.04 to 1.— The reafon of this difference 
is, that the calculations fuppofe, that the re- 
verfionary yZ^w, and the firft yearly rent of 
the ejlate^ or firft payment of the annuity, 

are 
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are to be received at tho/nipe tipi6» after the 
extiDi^ion of the Uvea in poifdiion. It i% 
eafy to &e, that this is a circiimdance whic|i 
muft make the latter of rnoft value. But to 
prevent any doubts fibowt it, I fhall explaifj 
it more particularly in a note ip the Appeo-f 
dix {a). 

QjLJ E S T I O N XL 

" A perfpn of a given age, Jiaving an year-* 
** ly income which will fail with his lifi^ 
" wants to make provifioa for another per- 
*' ion of a given age, in cafe the latter (hould 
^* happen to furvive. What ought the for- 
" mer to give \n a finglc payment, and aUb 
'^ in annuafpaym^nts during their joint lives, 
^' for a given fum, payable at hif death to 
*' the latter?'- 

It is manifeft, that the value of the given 
fuox in this cafe, n>u(l be lefs than in the cafe 
ftated in the laft Qucflion ; becaufe, here the 
payment of it is fufpended on the contingen- 
cy, that one life fhall furvivcanother, where- 
as in the other cafe, it is certainly to be paid 
at the failure of a given life. 

Answer. 

Find, by the folution of problem 3 2d, 
p. 297, Mr. Simp/on^ Scle(3' JExercifes, the 

[a) VlcU Appendix note (EJ. 

D z value 
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ralqc of an eflate^ correfponding to the given 
fam, and depending on the given furvivor- 
(hip. f>ivide this valtre by i /. increafed by 
its intereft for a ycary and the quotient V^ill 
be the vahie of the given fum in a iingle pre- 
fent payment. And the fingle payment, di- 
vided by the value of the given joint lives, 
will be the anfwer in annual payments during 
the joint lives, 

• The folution I have referred to is as fol- 
lows. 

•' Find the value of an annuity on two e- 
•* qual joint lives, whereof the comnfK>n age 
•• rs equal to the age of the elder of the twa 
••* propofcd lives ; which value, fubtraft from 
** the perpetuity, and take half the remain- 
" dcr. Then fay, as the expeSlation of the 
** duration of the younger of the two lives is 
" to that of the elder, fo is the faid half re- 
*' maindcr to a 4th proportional, which will 
«* be the number of years purchafc to be gr- 
" ven for the cftate when the Fife in expec- 
" tation is the oldcft of the two- But ii this 
«« life is the youngeft, then add the number 
•* of years purchafe juft found to the value 
*' of the joint lives, and let the fum be fub- 
•* traded from the perpetuity, and you will 
** alfo have the anfwer in this cafe {ay\ 

Let 

{a) Mr. Stmpfdn hns given the foUoWinrg examples ©f 

this folution, adapted to London lives. Example L 

•« Suppofc the age of the expeffank to be 4:6 ; of the pof- 
-*• ftffor 30. The rate of intcr€ft4/>^>' cem^ and the 

*' given 
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Let the life in expedation be 30; and the 
other life 40: The fum, lool. Intcreft, 4 
per cent. The valuation of lives, that in Ta- 
ble VI. 

The expeSiation of the firft life, is 28 ; of 
the fecond life 23, by Mr. De Moivre*s by-^ 
potbefis. The value of the joint lives is 10.43, 

" given legacy 5000/. or 200/. per annum. Then the 
^* value of two equal joint lives of 40, being 8.1, by 
^^ Table XI, and the perpetuity 25, the remainder or 
^^ difference will be here 16.9; whereof ihe half is 8.45. 
" Therefore, it will be as 23.6 to 19.6, fo 8.45 to 'j.0% 
*• years purchafe, or /. 1464, the required value/' 

Example .II. «* Let the age of the expeSiani be 30, of 
" the pojfeffir 40, and the reft as in the preceding exam- 
** pie. Here the value of the joint lives 30 and 40, will 
*** be 8.8 J which added to 7.02, (found above) the fum 
" will be 15.825 whence the anfwer, in this cafe, is 
*' 0.18 years purchafe, or 1836." 

I have {hewn, that the values of reverfionary eftateSf 
and reverfionary /iimj, are not the fame as is here fup- 
fofed.— The rule gives the true value when applied to 
the former; but, when applied to the latter, the values 
given by itmuft be divided by i/. increafed by its inte- 
rcfi for a year, as above directed. — The fame obfervation 
is to be applied to Mr, Slmpfon^s next Problem, or the 

In theie Examples, 23.6 and 19.6, are the expedations, 
in Table IX, of 30 and ao, according to the London T4- 
bles of Obfervation ; and the method of finding them for 
any ase, and from any Tables of obfervation, is ex- 
plained at the beginning of the firft Efiay. 

In Mr. De Moivre*s hypcthefisj the expectation of a life, 
is always half the complement. See note p. 2. — Some- 
times the complement of a life is mentioned without any 
view to Mr. De Moivre^s hypothefis, and it then means 
double the ixpe^aticfi of the life whatever that may be 
M^^^^i ^o ^"7 'Table of obfervations. 

D 3 by 
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by Tabic VIL The value of two joint lives, 
both 40, is 9.82, by the fame Table. The 
eftate correfponding to 100/. is 4/. per ann. 
and the prelent value of fuch an eftate to be 
entered upon by a perfon 30 years of age, pro- 
vided he furvives a perfon 40 years of age is, 
by the rule juft quoted, 7.33.32. And this 
value, divided by i /. increafed by its intereft 
for a year, or by 1.04, is /. 32.03. the value 
in z Jingle prefent payment of the fum of 100 A 
dependent bn the given furvivorfhip. Arid 
this fingle payment, divided by 10.43, is 
/.3.07> the required value in annual payments^ 
during the joint lives, if the firft payment is 
riot to be made till the end of a year. But if 
the firft payment is to be made immediately, 
the required value in annual payments will bb 
/.;:2.03, divided by xi.43, or /.2.8.-i-^Thcfe 
values,, according to the London obfervations, 
or Mr. SimpJon*s Tables founded upon them^ 
are /• 35.30, in 2, Jingle payment y arid 7.3.6, ift 
annual payments^ beginning immediately, 

Mr. Simpfon^ in the Problems following 
that here quoted, has given folutions of moS 
other Queltions, concerning the values of re- 
verfions depending on furvivorfliips, where 
the whole duration of two or three lives is 
concerned. And I am acquainted with no 
other folutions of thefe Queftions, which arc 
appliciable to all Tables of obfervations, arid 
which at the fariie time (proper regard being 
I pai4 
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paid to the corredtion explained 10 the UA 
Queftion) may be confidered a$ fufficiently 
correa {a). 

Q^ E S T I O N XIL 

** Suppofe an inftitution for the relief of 
•* widows to extend its afliftance likewife 
^' to the families of married men, provided 
" they leave no widows.. Suppofe, for in- 
^* ftaace, that in this cafe children are to be 
** entitled to loo/. What is fuch an expec- 
" tation worth, in prefent payment, accord-? 
^* ing to Dr. Ha/Iefs Table, interefl being at 
''^percentV 

Answer. 

If 40 is the mean age at which members 
are admitted on fuch an inftitution, and 32 
the mean age of their wives, the anfwer 
(fuppofing.no fubfequent marriages) is, by 
the 33d Problem in Mr. Simpfon'% Seled Ex^ 
crcifes, p. 298, and the corredlion already 
explained, /. 13.80 (^). 

But 

[a) See the third Eflay. 

(*) This Problem and its folution are given by Mr. 
Simpjfin in the following words. *♦ A and his heirs arc 
^^ entitled to an eftate of a given value, upon the deceafe 
" of B, provided B furvives A j to find the value of 
•* tbcir expc£tatiori in /r^/J«/ money."— Solution. "Find 
•* the value of an annuity on Ac longeftoftwo pqua| 

. : D 4 " Uvc8, 
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Bttt there is a redaction ncccflarjr, on ac* 
ftount of the chance there is, that a widovtrer 
may marry again. Suppofe, therefore, one 
half of all widowers to marry a fecond and 
third time^ apd tha( two fifths of fuch wid- 
owers furvive thefe fubiequent marriages. In 
this cafe, 4^ added to 4 or 4> or tV of all who 
become widowers, will die without leaving 
widows, and therefore tV of /. 1 3.8, or /. 9,66, 
will be the anfwerw If only ontfaurth of 
all who«become widowers marry again^ and 
two fifths of thefe furvive^ the anfwer will 
be/.; 173. 

^' lives, whereof the common age is that of the older of 
*' the lives A and B ; which value fubtrad from the 
^' perpctiiiiyt and take half the remainder} then it will 
*^ bjc as the expectation of duration of the younger of 
^' the lives A and 6, is to that of the older, fo is the 
f^ faid'h^lfremaihder to the number of years purchafe 
\^ yeouired, when the life B iV the oUpr §f thf two. But 
5* if. B hf the younger; then to the number thus fpund^ 
<* add the value of an annuity on the longeft of the lives 
y^ A and B, and fubtr^£V the Aim from the perpetuity, fof 
** 'the* anfwer in this cafe." 

If the efla^e \s 4 /. per annum^ the age of B 40, ai\d of 
A 3X9 jntereft 4 per cent, the anfwer by this rule dOmei 
out /. 14.35, which divided (s^ in the prccedjng queftion) 
l>y 104, gives /. 13.80, the value, as above, of lOoA in 
money. If B is 30 and A 40, the fame value is 20A 

N. B. The value of the longeft of two lives is always 
the difference between the value of the jomt lives, and the 
/i^riofthc values of the two given yJa^/r lives. Thus; 
'the value of a life at 40,. is, by Table Y.l> IS-?*. ,;T*** 
jum>oi the value* of two fuch lives, is 26.4. The value 
of tvvo joint lives, whofe common age is 40, is, by Ta- 
ble VII, 9.82 ; and the diffcrentc is i^.58» et tbCc^fflluf 
©f fhc Ic7:^f'Ji of two Jiv^s at 40. 

This 
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This calculation fuppofes all marriages to 
leave children who furvivc their parents. If 
this is confidered as uncertain, the values now 
determined muft be dimini£bed in the pro- 
portion of this uncertainty. — Thus; i/one 
marriage in feven fails of leaving children (a) 
that furvive their parents ; thefe values wiU 
be reduced a feventb part, or to /• 8.28» if 
ba^f and /. icr.05, if a quarter of all widow- 
ers marry. 

In this way may any other queftions of the 
fame kind be anlwered on any fuppofitions 
that may be thought moA: reafonable* 

Qu E S T I O N XIII. 

^* Let an eftablifhment be fuppofed which 
^^ takes in at once all the marriages in a 
<* country^ or all marriages among perfons 
^* of a particular profeilion within a given 
f* diftrift, and fubjefts them for perpetuity 
^' to a certain equal and common tax, or ah- 
V nual payments, in order to provide life an- 
\* nuities for fuch widows as mall refult from 
" thefe marriages. What ought the tax to 
«' be, fupppfing the annuity 20/. and calcu- 
" lating at 4^fr cent, from Mr. D$ Mahr^z 
*' valuation of lives ; or, which is nearly the 
«* fame, from the probabilities of life in Dr,' 
" Halky^ Table of obfervations ?'* 

^d) This for many years has been nearly the ftfit t^ 
Ifiopg the ouQifters and profelTors v^ Scotland* 

ANSWERf' 
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Answer. 

Since at the commencement of fuch an 
eftablifhment, all the oldefl^ as well as the 
youngeft marriages, are to be entitled equally 
to the propofed benefit, a much greater num- 
ber of annuitants will come immediately up- 
on it, than would come upon any (iaular 
eflabliihment, which limited itfelf in the 
admiflion of members to perfons not exceed- 
ing a given age. This will check that ac-» 
cumulation of money, which fhould take 
place at firft, in order to produce an income 
equal to the difburfement^ at the time when 
the number of annuitants comes to a maxi^ 
muMii and, therefore, will be a particular bur^* 
deAiupon the eilablidmient in its infancy. For 
chia, ibme compenfation mud be provided ; 
and the equitable method of providing it, is, 
by \e\y\ngjines at the beginning of the eila- 
bUfhment, on every member exceeding a gi« 
vca age, proportioned tp the number of years 
which he has lived beyond that age. But in 
the prefent queflieu, it is fuppofed, that fuch 
fines cannot be conveniently levied, or that 
every payment muH: be equal and common, 
whatever difparity there may be in the value 
of the expedations of different members. 
Xhe fines, tlierefore, .miift be reduced to one 
common one, anfwering as nearly as poilibje 
to the diiadvantage I have mentioned, and 
■• * ■ payable 
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payable by every member at the time when 
the eftablifhment begins. After this, the 
eftablifliment will be the fame with one that 
takes upon it all at the time they marry ; 
abd the tax or annual payment of every mem-^ 
ber adequate to its fupport, will be the annu- 
d payment during marriage^ due from peribns 
who marry at the mean age at which, upon 
an average, all marriages may be confidered 
as commencing. — There are then two points 
to be here determined. Thtjinis ncccilary to 
be paid at firfl, according to the account I have 
juft given I and the conftant annual payment^ 
necefiary to be made by every member, as 
an equivalent for the expedation provided 
by the eftablifliment. — Theses to be paid 
at firft are, for every particular member, the 
fame with the difference between the value 
of the expedation to him at his prefent age, 
and what would have been its value to him 
had the fcheme begun at the time he marri- 
ed? Or, they are, for the whole body of 
meQibers, the difference between the value 
of the common expectation, to perfons at the 
mean age of all married perfons taken toge- 
ther as they exift in the world, and to per-* 
fons at that age, which is to be deemed their 
mean age when they marry. 

Thus J let 33 for the man, and 25 for the 
vromin, be the mean ages of all that marry 
annually. Let alfo 48 be the mean age of 
9U the married men in the world, and 40 of 

married 
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married women (/i). — Now^ he that will 
calculate for thefe ages, in the manner di* 
reAed in Queft. IV. will find, that the value 
in annual payments during marriage, and be^ 
ginning immediately, of the expe&ation of 
an annuity of 20 A per amium^ hy a perfon 
25 years of age, after a life whofe age is 33^ 
is Ad. 64. — And that /.8.04, is the value of 
the fame expedtatioui the ages being 4^ 
and 40. 

The former, therefore, is the pavmcnt for 
perpetuity from every member of the efta*- 
blimment \ and the value of the difference bev- 
twcen it and the latter, or of /. j .4 per ann. 
payable during two joint Jive3f whofe ages 
are 40 and 48, that is^ /. 14.9, is the fine ne- 
ceflary to be levied on every married mem- 
ber at the beginning of the eftablifbment (^)» 

It would be eafy to extend the beqefit of 
fuch jn cftabliftiment, fo far as to provide 
jQo/. for the children of members, provided 

{a) I mufl bfg leave to refer to note (F) ip the Ap- 
pendix, for an explanation of what 1 mean by the nieai^ 
ages of married men and women, and alfo for aeon^r- 
ntation of the anfwer I h^e given to this queftiop. 

{b) An annuity forever, the firft payment of whiob 
is to be made immediately, is worth 26 years purchaf^, 
intereft being at 4 per cent. L 14.2 therefore, is equiva-* 
lent in value to 0*55 A <^^ Hi* per annuniy for ever. Add 
this to /.6.64, and it will appear, that L y,ig per emnum^ 
)>cginning immediately, is the anfwer to this queftio;], 
fuppofing the value of tht fine tp be provided for in th^ 
i^erpetuai annual payments. 

tb«y 
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they leave no widows ; and the ncceflary ad- 
dition on this account to the perpetual an- 
nual payments, can fcarcely, in the circum-.. 
ftances this queftion fuppofes, be much more 
than about 15/. payable during life, and ex*- 
eluding from all benefit fuch as happen to 
be widowers at the commencement of the 
cftablifhment, and do not afterwards marry. 

If, in fuch an eftablifhment, all persons 
of a particular denomination, whether mar- 
ried men, widowers, or batchelors, are fub- 
je&ed alike to the taxes and finest they 
ought to be as much lefs^ as the whole num- 
ber of perfons fubjeded to them, is greater 
than the number of marriages conftantly 
exifting. 

In carrying thefe fchemes into execution, 
there cannot be a more ea(y, or equitable 
way of raifing the neceflary fines, than by 
providing, that none ihall be entitled to any 
expeftation for a few of the^firft years. Thus ; 
an cftablifliment, entitling widows to 20/. 
fer annum for life, and confiding of 667 
married members, and 344 unmarried, al- 
ways kept up at an average, ought to begin 
-with a capital of /. 14.2 multiplied by 667, 
xn: 9471/* befides one payment in hand of 
the conftant annual payments. That is, (the 
pfoper annual payment of every member be- 
ing ia this cafe tVtti multiplied by ^6.64^ 
or /.4.38) it ought to begin with a capital 

of 
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of t^Sggl. over and above the payment of 
/• 4.309 at the endoi every year for ever afi» 
terwards [a). -*-The exclufion of all the firil 
members from any benefit, unlefs diey iiir** 
vivc the fifft two year^, or live to make three 
payments, would raife this capital nearly. 
And fuch an exclufion for three or Jour jcars^ 
would be an advantage fo coniiderable, that 
it would probably give fecurity and (lability 
, to the fchemc for all fubfequent time. 

In thefe obfcrvations, I have had in view^ 
feveral fchemes of the kind defcribed in it, 
which are now adlually eftabliihcd in thi3 
kingdom ; but more particularly, one begun 
among the London and Middlefeoc clergy, and 
another which is cftablifhcd by aft of parr* 
liament, among the clergy in Scotland, of 
both which ^ I fliall have occafion in the next 
chapter to take further notice. 

I have chofen to calculate here only from 
Dr. Halleys Table, or Mr. De Moivres hy^ 
pothejis grounded upon it, becaufe the London 
Table is, by no means, adapted to the cafes 
in view. 

The difference of eight years between the 
.ages of men and their wives, as here taken, 
is probably too little ; and for this reafon,-^ 

(a) Or, fuppofingthe value of 94.71 /. (the finc^ provid- 
ed for in the annual payments, it ought to receive every 
year, at the beginning of the year, a contribution from 
"^each memher of /. 4. 74. 

and 
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«nd aifo on account of the greater mortality 
of malesy the values I have given (hould h^ 
confidered as the loweft that any fchcme 
<ivgfatto provide. 

• It ihooid be further remembered, that 
when the mean ages, at v^hich marriages 
coramence, are fuppofed to be 33 and 25, 
lU ieooind and third marriages are included ; 
and that it is to be expe(^ed, that almoft all 
thefe marriages will begin after thefe ages ; 
and likewife, that a confiderable proportioa 
of the firft marriages will begin a much lon- 
ger time after thefe mean ages, than any of 
the other firft marriages will begir\ before 
theni.— Probably, therefore, thefe mean ages 
Oiouid not be taken younger. One or two 
years, however, more or lefs, in every fup- 
polition I have made, will make no diffc- 
rcrice of any confequencc. 

Qjr E s T I o N XIV. 

"A perfon of a given age has an eftate de- 
" pending on the continuance of his life for 
** a given term. What ought he to give for 
'*' having it affured to him for that term ? " 

Answer. 

From the value of an annuity certain for 
the given term, found by Table II, fub- 
traft the value of the life for the given term, 
; . found 
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fbaod by QueiL VI. and referve the remain^ 
der.~-Nf ultiply the value of i A due at the 
end of the given term, (found by Table I.) 
by the ferfetuity^ and aUb by the probability 9 
that the given life fhall fail in the given terox. 
The pradu^ added to the referved remainder, 
and mcfum multiplied by the given annuity, 
will be the required value of the aflurance 
in one prefent payment {a). 

Example. 

An eftate or annuity of iol.for ever, will 
be loft to the heirs of a perfon now 34, 
fhould his life fail in 1 1 years. What ought 
he to give for the affurance of it for this 
term ? — That is; what is the prefent value 
of fuch an annuity to be ento-ed upon at the 
failure of fuch a life, Ihould that happen in 
1 1 years ? 

The value of the life of a perfon whofe 
age is 34 for u years, is, by Queft. VI. 
(reckoning intereft at /^per cent, and calcu- 
lating from Dr. Halky's Table of obferva- 
tions) 7.76 ; which, fubtraded from 8.760, 
(the value of an annuity certain for 11 years) 
leaves 1 /. the remainder to be referved. 

The value of i /. to be received at the end 
of 1 1 years, is, 0.6496, by Table I. The pro- 
bability that the life of a perfon, aged 34, 

(a) See the demonftration in note (G) Appendix. 

ihaU 
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Ihall fail in 1 1 years, is, by Dr. Halkf^ Ta- 
ble; 477} and the perpetuity is 25. Thefe 
numbers, multiplied by one another, an<l i 
added to the produft, make 4.34, which, 
multiplied by 10, (the given annuity) givis 
/.43.4, the required value in a fingle prefcnt 
payment. 

7.43.4, divided by 1.04, gives 7.41.7, the 
true value, by Scholium to Queft. X. of the 
aflurance of an equivalent fum, or of 250/. for 
J I years on the given life. 

Again« 41*7, divided by 8.76, (the value 
of the given life for the given time with unity 
adcjed to it) gives 4.76, the fame value in an- 
nual payments beginning immediately, for 
1 1 years {a)^ fubje£t to failure fhould the 
life fail. 

Scholium. 

In a fimilar way may the price of afluran- 
ccs on any two joint lives, or the longejl of 
two lives for any given terms, be calculated ; 
the rule being as follows: 

" From the value of an annuity certain 
" for the given term, fubtradt the value of 
** the joint lives, or the longeft of the two 
" lives for the given termt found by Scho- 
" Hum to Queft. VI. and referve the remain- 
*' dcr. — Multiply the value of 1 7. to be re- 

{d) The laft payment to be made at the end of the 
iith years or 12 pajrments in all.^ 

E *' ceived 
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<* ceived at the end of the given term by the 
^* perpetuity, and alfo by the probability 
*' that the joint lives, or the longeji of the twa 
** lives y fliall fail within the given term. This 
*^ produdt added to the refervcd remainder ^ 
** and thc/um multiplied by the annuity to be 
** afl'ured, will be the value of thcaiTurance 
^* in a fingle prefent payment/' 

Ex AMPLE* 

** What is the value of lo/. per annum, to 
" be entered upon, fhould either of two 
♦* perfons, one 40 and the other 30 years of 
•* age, die in ten years, reckoning intereft 
** at 4/^r cent, and calculating from Dr. 
•^ Halley's Table." 

The value of two joint lives at thcfe ages, 
for !0 years, (found by Scholium toQutd.Yl.) 
is, 6.51 ; which, fubtrafted from 8.1 11, (the 
value of an annuity certain for 10 years, at 
'^ per cent.) leaves 1.60, the remainder to be 
referved. 

The value of i /• to be received at the end 
of 10 years, is, *^7SS^ ^Y Table I. 

The probability, that the lives of one or 
other of two perfons, aged 30 and 40, fhall 
fail in 10 years, is, -frf, by Table III [a). 

(a) TTie probability taken from the Table, that a per- 
•fon aged 30, (hall live 10 years, is, 444- That a perform, 
aged 40, (hall live 10 years, is, ^*-|. That they fhall 



Ifdth live 10 vears, is, -J^^., multiplied by 4*^,% or ^^^f-. 
That they mall not both live 10 years, or that one ov ether 
of them fliall die in this time, is, |44> fubtra^ed from 



And 
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And the perpetuity 25. Thcfe numbers, 
Qiultiplied by one another, and 1.60 added 
to the prodaftj make 7.48, which, multiplied 
by 10, (the given annuity) gives 7.74.8, the 
anfwefin a fingle prcfent payment* 

A 74.8, divided by 1.04, gives 7.7 1,9 2, the 
value of the affurance of an equivalent fum ; 
or of 250/. — ^7.7 1. 92, divided by 7,51, (the 
Value of the two joint lives for 10 years with 
unity added) gives 9.57, the value of the 
lame fum in annual payments beginning im- 
mediately, for 10 years, fubjedt to failure 
(hould. the joint lives faiL 

£ X A M P L £ IL 

*' W,hat is the value ofioLper annumy to be 
** entered upon, fhould two perfons one 30, 
" and the other 40, both die ; that is, fhould 
** the longeji of the two lives fail in 10 years, 
*' reckoning intereft at 4 per cent, and cal- 
•* culating from Dr. Halley's Table ?" 

The value of the longeji of the two lives 
for ID years, (that is, the value of the joint 
lives for 10 years, fub traded from the fum 
of the {a) values of the fingle lives for la 
years) is, 7.9 1; which, fubtradted from 8.1 1 1, 
the value of an' annuity certain for 10 years, 
leaves ,20 the remainder to be feferved.— 
The value of i /. to be received at the end 

(«; Sec Scholium^ Q^eft. VI^ 

E a —. of 
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of 10 years, is, •6j^^. The probability that 
the lives of two perfons, aged 30 and 40^ 
Ihall fail in lo years, is, by Table III, tVt, 
multiplied by ^rr, or tt44tt ; and the per- 
petuity 25. Thefe numbers, multiplied by 
pne another, and .20 added to the produft, 
make .740, which, multiplied by 10, (the 
given annuity) gives 7.4, the anfwer in a An- 
gle payment. 

7.4, divided by 1.04, gives i i, the va- 
lue of the aflurance of 250/. 

Remark I. 

The values of fingle lives for given terms, 
when thefe terms are lefs than 10 years^ 
muft, in anfwering thefe Queftions, and alfo 
in anfwering the following Queftions, be 
found true to at leaft 2 or 3 places of deci- 
mals. But they cannot be found to this ex- 
aftnefs by any Tables that are extant; and, 
therefore, they muft be calculated in the fol-* 
lowing manner : 

*' Multiply the probability, taken out of 
*^ the Table of obfervations, that the life 
** (hall exift i, 2, 3, &c. vears, by the value 
•' of lA due at the end 0/ 1, 2, 3, &c, years; 
'* and the fum of the produdls will be the 
** value of the life for 1, 2, 3, &c. years." 

For Example. The probability, that a 
pcrfon whofe age is 34, fhall live a year, is. 
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by Dr. Hallefs Table, ||4. The probabili- 
ty, at the fame age, of living 2 years, is, ^14^ 
3 years, 4w- — %tt multiplied by .9615, (the 
value, by Table I, of i A due at the end of a 
year, intereft being at 4 per cent.) is, .942; 
or the value of the life for one year, — ^^, 
multiplied by .9245, (the value of i /. due at 
the end of 2 years) is, .891. And this added 
to the former produfl:, gives 1.833; or the 
value of the life for 2 years. — J|t> multiplied 
by .8890, (the value of i /. due at the end of 
3 years) is, .841 ; and this produft, added 
to 1.833, makes 2.674, or the value of the 
given life for 3 years. 

When the term exceeds 10 years, the rule 
in Queft. VI. will give thefe values with fuf- 
ficient exadlnefs ; and it would do the fame 
in all cafes, were the values of lives given 
true to 3 or 4 places of decimals, and in 
ftridl agreement to the Tables of obfervation 
pfed. 

The remark now made is to be extended 
to the values of joint lives for given terms. 
For thefc values, like thofe oi Jingle lives, 
cannot be found in folving thefe Queft ions 
with fufficient accuracy, when the terms are 
final], by any method, except the tedious 
one, of multiplying the probability that, the 
2 lives {hall both continue i, 2, 3, &c. years, 
by the value of 1/. due at the end of i, 2, 
3, &c. years, and taking the fum of the pro- 
dufts in the manner juft defcribcd. 

E 3 Remark 
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R £ M A R K IL 

If the annuity is to be entered upon, in 
cafe of the failure within a given time gf 
any life or lives, at the end of that time; and 
not at the end of the year in which the failure 
may happen ; its prefent value will be the pro- 
duftarifing from the continual multiplicatioa 
by one another of the perpetuity increafed 
by unity; the value of i A due at the end of 
the given time; the annuity; and the proba-i 
bility that the life, or lives, fhall fail withia 
the given time. And care (hould be taken 
not to confound thefe two forts of Queftions 
with one another.! — ^Thus; the value in one 
payment of lo/. per ann. to be entered upon 
tievcn years hence, in cafe a perfbn aged 34 
ihould not live fo long, is 26, (the perpetuity 
increafed by unity, intereft being at /^percent,) 
multiplied by .64.96, and by 10/. and alfo 
by \^i or 34.8. — This value, divided by 
j.04» is, 33.5* the value of an equivalent 
fum, or of 250A to be qbtained on V^t faniQ 
conditions. 

The value of the ajjitrance of any annuity 
on the whole continuance of any fingle life 
is, by Queft. X. th6 excefs of the perpetuity 
above the value of the life, multiplied by the 
annuity. And in like manner; the value of 
the ajjurance of any annuity on the whole 
continuance of any two joint lives, or the 
lougeji of two lives, is the excefs pf the per-^ 

phuity 



Reverjknary jinnutties^ &c. 55 

petuity above the value of the joint lives, or 
of the longeft of two lives, multiplied by the 
annuity. This is very obvious 5 but no ge- 
neral method has been yet explained of iiod* 
ifig the values oi ajfurances on lives and fur^ 
vivorihips for terms of years leis than tli9 
whole continuance of the lives. For this rea- 
fon, I have been here more explicit than I 
ihould oxhtxvi'iii^ have been ; and, as fuch af-^ 
furances are now much pra(Sired, and may 
be very ufcful if their values are rightly de- 
termined, I have thought proper to add the 
two following Queilions, which, when join- 
ed to Qucftion XI. and Mr. Simp/on s 33d 
Problem given in the note p. 39, will, I be- 
lieve, exhaufl: this fubjed as far as two lives, 
can be concerned. 

Qu E s T 1 o N XV. 

•* B, expectant, will lofe a given fum, 
*^ ihould he furvive A, nvithin a given time. 
** What ought he to pay for the ajjurance of 
*' it P-^— In other words : '* What ought he to 
" pay for a given fum to be received at the 
^* death of A, (hould he happen to furvive 
" him within a given time ? " 

Answer. 

Divide t\icfum of the decrements of life 

in the Table of obfcrvations from the age 

of A, for the given time, by the given time; 

and, by the quotienti divide the number of 

E 4 the 
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thejiving in the T^blc at the age of A ; and 
again, bv ^\%fecond quotient (^), divide the 
given fum referving the third quotient. 

Find the value of an annuity on the life 
of B, for the given time. To this value add 
the quotient^ that will arife from dividing the 
value of an annuity certain, for the given 
time, by twice the complement of the life of 
B; and xhtftimy multiplied by the referved 
quotient^ will be the required value in a fmgle 
prefent {b) payment. ' 

Example. 

. Let the Table of obfcrvations be Mr. Simp^ 
Jon\ for London^ or Table VIII. Let the rate 
of intereft be 3 per cent. A, feven years of 
age. B, 30. The given time 14 years. 
The given fum 100^ — The fum of the de^ 
crements^ in Table VIII. for 14 years from the 
3gc of feven, is 73, which, divided by 14, 
■gives 5,2. The number pf the living at fe- 
ven is 430, which, divided by 5.2, and 
100/. divided |3y the quotient, gives /. 1.21, 
the Quotient to be referved. 

(a) When the age of A is under 60, and the term fo 
large as to exceed the difference between it and 70, it 
will be beft, when the London Table is ufed, to divide 
the given fum, not by the fecond quotient here menti- 
oned, but by the complemeint of the life 6f A, taken out 
of Table IX. 

{b) See the demonftration of this rule, and alfo of the 
^ule that will be given for folving the next Queftipn, in 
\\i% Appendix, note (H), * • 
• • - — ' The 
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The value of an annuity for 14 years ori 
the life of B, is, by Queft. VI. 9.5. — The 

value of an annuity certain for 14 years, is^ 
by Table 11. 11.296, which, divided by 
94.4, (twice the complement of the life of B, 
by Table IX) (^), gives . 1 2, which, added to 
9.5, gives 9.62^ and this again nrultiplied 
by 1.2 1, the referved quotient ^ gives 11.64, 
the prefent value in one payment of 1 00 A pay- 
able at the death of A aged 37, to B age3 
30, (hould A die and leave B the furvivor 
within 14 years. 

The prefent value for 14 years of two joint 
lives, one 7 and the other 30 years of age, 
may be found, by the help of Table XI, and 
the rule in the Scholium to Queft. VI. to be 
nearly 9 years purchafcj and, /. 11,64 di- 
vided by this value with unity added, qr by 
10, gives 1.164, the foregoing value in /z»- ' 
nual payments during the joint lives for 14 
years, ihtjirfi payment to be made imme- 
diately, and the lajl payment at the end- of 
14 years, ihould the joint lives not fail. 

Scholium. 

It deferves partipularly to be remembered, 
that in this method likewife may be calcu- 
lated, what fums oijght to be paid on any 
furvivorfhip, within a given time, of one life 

{a) This Table gives the expeSIations only, but it (hould 
be remembered, that twice tht expeSfdtion is always the 
fomplement' of 'silik, Sefc nbte, p.*37. 

beyond 
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beyond ano^er, in confideraftion of any gi- 
ven fum now advanced.— The following Ex- 
ample of this is a cafe which has offered iu 
felt in pra<ftice. 

** A perfoo, aged 30, has in expeftation 
** an cuate which is to come to him, pro- 
•* vided he furvives a minor ^ aged j^ beforq 
•* he is out of his minority; that is^ pro-^ 
'/ vided he fliould be himlelf living at thq 
^ time of the minor's death, fliould that h^p- 
*' pen before he is 2 1 . — In thefe circum- 
*' ftances, he wants to borrow 1000/. on hi^ 
*' expeSlation. What reverjion out of the 
*• eltate depending on fuch a furvivorfliip, is 
^* a proper equivalent for this fum now ad- 
** vanced, interdt being reckoned^ at 3 peF 
** cent, and the probabilities of life being 
'* fuppofed the fame with thofe in Mr. Simp* 
^^Jon'% Table oi London obfervations ?*' 

Answer. 

It appears from what has been juft deter- 
mined, that for /. 11.64 "ow advanced, the 
proper equivalent in* fuch circumftances, is, 
100/. to be paid, in cafe the furvivorfliip 
(hould take pkce ; or, by the correition in 
page 34, as much of the eftate as loo/, 
will buy at 3 per cent, fuppofing the firft rent 
to be received immediately; (that is, fup- 
pofing the eftate worth 34.33 years purchafe.) 
or /. 2.91 2 per annum. — By the rule of pro- 
portion, therefore, for iQool. the proper 

equi- 



Reverfionary AnnuHies^ &c. 59 

(squivakiM: will be 8591/, in iJw>i»cy,or 250/* 
^ annum out of the eftate. 

QjT E s T I o N XVL 

" I op/, will be loft to ffs heifs, (hould he 
** happen to die after A, within a given time^ 
^* What is the price of the affurance of it ?— - 
*' That is: What is the prefent value of 
'* 100/. payable at the death of B, provided 
" his death (hould happen after A*s dcAth', 
^' within a given time f * 

Answer, 

Divide the fum of the decrements of life 
in the Table of obfervations from the age of 
3, for the given time, by the given time; 
and by the quotient divide the number of the 
living at the age of B ; and again, by this 
fecond quotient (^), divide the given fum, re^ 
ferving the third quotient. 

Find the value of an annuity on the life A 
for a number of years, lefs by one year than 
the giveii time, which fubtradt from the va^ 
lue of an annuity certain for the fame num- 
ber of years. Multiply the remainder by the 
referved quotient^ and divide the produSl by 
the amount of 1 /. for one year, and let this 
be z fecond referved quotient. 

{a) Or rather, if the London Table is ufed, by the €om* 
ple^nt of the life of B^ wheo his age is under 60, and 
Jhe term c^^ceeds the diffirma between it and 70. 

Again^ 
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" Again. Multiply into one another tht ^r/l 
refcrvcd quotient, and the value of an at!-» 
nuity certain for the given time; and divide 
the produft by twice the complement of A*s 
life., This k^ quotient, added to thtfecond 
Kferved quotient, will be the anfwer in ^ prc-^ 
fcnt fingle payment* 



Example. 

Let the age of B be 40. Of A 30. The 
fum 100/. Rate of intereft \per cent. The 
given time 20 years. The Table of obfer— 
rations, Mr, Simp/on ^f or Table VIII. — ^The 
fum of the decrements of life, in this Table, 
from the age of 40 for go years, is 1 27, \yhich, 
divided by 20, (the given time) gives 6,33. — 
The number of the living at 40 is 229, vvljich^ 
divided by 6.38, gives 35.8; and 100/. (thp 
given fum) divided by 35*8, gives 2.79, the 
^rfi quotient to be referved. 

The value of an annuity for 19 years oq 
a life at 30 years of age, is 10.3; which, 
fubtraded from J 3. 1 34* (the value of an an* 
nuity certain for 19 years, by Table II) and 
the remainder multiplied by 2,79, gives 7.89. 
T^his produdl divided by 1.04, (tnc amount 
of I /• in one year) gives 7.60 3 the fecond 
referved quotient, 

2.79 multiplied by ?3.59> (the value of an 
annuity certain for 20 years) gives 37.916 i 
and this produSi divided by 94.4, (twice the 

com- 
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complefticnt of A's life by Tabic IX.) gives 
.401, which, added to 7.60, gives 8/. the 
jinfuoer; or, the value of 100/. payable at the 
death of B, on the contingency of hisfurviv*^ 
ing A aged 30, and both dying in 20 years, i 
It is plain, that this is likewife the fum 
that ought to be lent to B now, on the cx-» 
pedation of looA at his death, provided it 
ihould happen after A's death in 20 years. 

This rule gives the juft folution in all cafes, 
exc6pt when B, the expedtant, is ihtyoungejl 
of the two lives, and at the fame time the 
term of y^zx^ greater than the complement 
of A's life. In this particular cafe the foU. 
lowing rule muft be ufed. 

Find, by the preceding rule, the value of 
the affurance of the given fum for a term of 
years, equal to the complement of A's life, 
and let this value be referred. Multiply by 
one another the given j^w ; the value of i /. 
to be received at the end of a number of 
years equal to the complement of A's life ; 
and the value of an annuity certain for as 
many years as the given term exceeds this 
complement. And ihtfroduSf^ divided by 
the complement of B's life, and the quotient . 
added to the value refervedf will be the true 
value fought. 

,Ex A M P L E. 

Let the age of B be 30; of A 40. The 

term 47 years 3 and every thing elfe as in 

2 the 
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the hft Example. The complement of A's 
Hiev ti» bj TaUe IX, 39.2. The value of 

100 /• to be received at the death of B^ if be 
Atrvives A within 39 years, may be found 
by the preceding rule to be /. 16.15; ^^ ^* 
lue to be refenred.-^The raloe of il. to be 
received at the end of 39 years is, by Tabid 
II9 .2166. The value of an annuity certmn 
for 8 years, (the exceft of the given term 
above the complement of the life of B by 
Table IX.) is, 6.733. 

And thefc two values multiplied by one 
another, and by looA give 145.83; which, 
divided by 47.2, (the complement of the life 
cf B) and 16.15, added to the quotient, make 
A 19.23, the value fought. 

Remark. 

As after finding the prcfent value of art 
eftate, or annuity, it is neccffary to droidi 
that value by the amount of 1 /. in one year, 
in order to find the prcfent value of ^funt 
equivalent to the annuity ; fo, after finding the 
value of a fum, it is ncccflary to multiply thaf 
value by the faid amount, in order to find 
from it the value of an equivalent annuity. 

In the firft Example, therefore, the vialue 
of an cftatc of 4/. per annum, would be 7.8.32* 
l\^ the fecond Example, 20/. And this is, 
i8 it ought to be, the value for the whole 
duration of the lives, agreeably to the Pro- 
blem in the note p;'gc 37. 

2 In 
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In folving this Queftion, care alfo muft be 
taken not tq forget the frji Remark under 
the foregoing Queftion. 

In the fame way with that in which the 
/ules in the three laft Qijeftions have been 
difcovered, it is poflible to find rules for cal- 
culating the values of affurcmces^ for given 
terms, on lives and furvivorfhips, where three 
or more Jives acre concerned. But this is of 
lefs importance; and I chufe to leave to 
others the further profecution of this fubjed. 
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C H A P. 11. 

Containing an Application of the i^uef^ 
tions in the foregoing Chapter to the 
Schemes of the Societies in Great 
Britain, for making Affurances on 
Lives and SurvivorJhipSy and for 
granting Annuities to Widows^ and 
to Perfons in old Age. 

SECT. I. 

of the London Annuity, and the Laudable 
Societies f of the Benefit ofWidoivs. 

THE fcheme mentioned in Queft. VlIL 
is nearly that of the London Annuity 
Society. The Laudable Society is alfo formed 
on a fimilar plan. In both, the annual con- 
tribution of every member is five guineas, 
payable half-yearly ; and for this a title is 
given to an annuity of 20/. to every widow 
during "widowhood, if the hulband, after ad- 
miffion, lives one year according to thtjirji 
fcheme 5 or three years according to the [a) 

(a) In this fociety a member who lives but one jtzr^ ^ 
is entitled tp no more than an annuity of ]o/. for hia 
widow J ifhe lives two years, 15/. If be lives three years, 
20/. four years, 25/. feven years, 30/, ten years, 35/. 
thirteen years, 40/. 

Jecond; 
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jicondi of 30/. if the hulband Ywt^feven years,' 
accordiQg to both fchcraesj and 40/. accord* 
ing to theory? fcheme, if he lives 1 5 years, 
or 13 yearsi according fo the fecond^ — 
Ja both fchcmes alfo, there is no other pre- 
mium or fine required, than five guineas ex- 
traordinary, at admiflion, from every mem- 
ber whofe age docs not exceed 45. The 
Laudable Society admits none above 4J, and 
the London Annuity Society obliges every per- 
fon between 45 arid 55 to pay, at admiflion^ 
five guineas extraordinary^ for every year that 
he is turned of 45. 

Thefe are the main particulars iri thefe 
fchemes ; and, therefore, both of them, were 
the annuities to be enjoyed for life, would 
receive (fuppofing the members all under 
46 at admillion, and of the fame ages with 
their wives^ and money at 4 per cent.) but 
little more than three fifths of the true value, 
of the annuities ; or about one half, fuppo- 
fing wives, one with another, i o years young-, 
er than their hulbands 5 as appears from 
Queftion VllL 

It appears further in that Queftiori^ that, 
fuppofing the annuities to be lif^ annuities^ 
and men and their wives of equal ages, the 
cxpc(flation to which an annual payment of 
five guineas beginning immediately, entitles, 
is nearly 14/. if the contributor lives a year^ 
and 20/. if he lives feven years (^), taking 

la) The fame annual payment will, on the fame fup- 
(o^ionsj entitle to 14/. if a member lives a year, and 18A 
If he livos thret years. 
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the medium between .the London and the 
other Tables of Obfervation. 

It is likely, that many perfoos will be very 
unwilling to believe, that thefe fchemes are 
fo deficient as they have been now reprefent- 
cd. 1 will, therefore, endeavour to prove 
this in a way which, tho' lefs ftri(9:, is fuffi- 
ciently decifwe, and may be more likely to 
be intelligible to perfbns unfiled in mathe-' 
matical calculation. — I fliall here confine my- 
ilclf to the fcheme of the London jinvuity So- 
ciety. The differences between it and the 
ichcme of the Laudable Society are inconfi- 
derable, and what (hall be faid of the one will 
be fiJly applicable to the other. 

According to this icheme,. as it has been; 
juft defcyibcd^ aH that live 15 years in the 
fociety will be entitled to annuities of 40/. 
per annum for their widows. Suppofe the 
whole fociety, at admiflion^ to be men of 4a 
years of age, taken one with another. A 
perfon of this age has an even chance of /w- 
ing 23 years; and he has an even chance of 
continuing with a wife of the fame age, (that 
is, of continuing in the fociety) 13 yeara 
and i {a). Not much lefs, therefore, than 

half 

{a) This IS the exaft tnith according to Mr, De Mot-' 
yn's Hypothcfis, and the Norwich Table. But accord- 
ing to Dr. tiallfy's and the Northampton Table, a nan 
40 years of age has an even chance of living nompre 
than 22 yearj^and of joint continuance with a wife of the 

famr 
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half che members will continue in the focie- 
ty 15 years; and, confequently, not much lefs 
than half the widows that will come upon, 
the fociety will be annuitants of 40/. per an* 
num. Thefe widows, however, being older 
than the reft when they commence annui-* 
tants, will continue on the fociety a Shorter 
time 5 and, therefore, the number conftantly 
in life together, to which they will in a 
eourfe of years increafe, will be proportion- 
ably fmallcr. Putting every thing as favour* 
ably as poffible, let us fuppofe, that out of 
20 annuitants conftantly on the fociety, ^e 
will be annuitants of 40/. Jix of 30/. and 
nine of 7,0 L To 20 annuitants then the fo- 
ciety will pay §60 L per annum, or the 20th 
part of this fum, that is 28/. to every annui- 
tant at an average. But fiich an annuity for 
a life at 40, after another equal life, provided 
both furvive one year, is worth (by Queft. VIL 
p. 24.) in a fingle prefent payment, 85/. 
nearly, according to the London, and all the 
Tables ofObfervations,intereil being all along 
fuppofed at 4 per cent. 

It cannot appear improbable to any one, 
that this (hould be the true value of fuch a 
rcverfion. It is not credible, that there is 

fame ag?, 1 3 yrars.— Forty muft be more than the mean 
tot of the members of the fociety at admiifion, and orv 
this account the number of annuitants of 40/. muft be 
woportionably greater. The mean age, therefore, has 
teen taken very moderately. 

Fa any 
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any (ituation in which the decrements of iife 
sre fuch as can make it a tenth part more or 
Icfs. — 85/. in prefent payment is the fame 
with 3/. 8 J. per annum for ever. — But is an 
annual payment of five guineas, which mull 
ceafc as foon as either of two lives each 40^ 
Jails, equal in value to fuch a perpetuity? 
Every one muft fee, that there is a great dif- 
ference. — A fet of marriages between per- 
fons all 40, will, according to the probabi- 
lities of life in Dr. Halley's Table, laft, oner 
with another, 1 5 years {a) ; and an annual 
payincnt beginning immediately, during the 
joint continuance of two perfons of this age, 
js wortii 10 years purchafe {A). The com- 
p.irifou then, in the prefent cafe, is between 
^/, Hs. per annum for ever 9 and five guineas 
per annum for 1 5 years ; or between an an- 
nuity of 3/. 8/, worth 25 years purchafe, 
and an annuity of five guineas worth only 10 
years purchafe. 

Hut to throw this fubjcd into another light. 

[n) R<*r ihr bcn;inning of Eflay I. 

(//) 'V\\c value of fuch an annual payment, by Table 
X], or the l.ondoH Obfervations, is 9.1 ; and 10.8, by Mr. 
Dc AIfi'nirc\ Hypothefis. — I have not taken into this ac- 
count the five f.uiintas /^«^ paid at admiffion, becaufe it is 
obviouflv of too little confequence to make any confide- 
rablc dirtVicnce. The allowances I have made in favour 
of thcfu fclicmcs arc more than equivalent to it. In par- 
ticular; it (liould be remembered, that the payments re* 
quired by thcfe fchemes, arc half-yearly payments begin- 
ning immediately; and that thefe, by Qiicft. VIII. are 
Icfs advantageous than the payments I all along fuppofc 
them to re(;uirc, or, ^^ yearly payments beginning imme- 
" diatcly." . - 

I Let 
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Let the number to which the focicty is 
)t up be fuppofed to be 200. It has been 
dcmonftrated in Queft. II, that at leaft half 
this number of widows will in time come to 
be constantly on the fociety ; and it has alfo 
been juft now fhewn, that the medium of an- 
nuities, payable to them, will be at leaft 28/. 
After a courfe of years, then, the fociety will 
have a conftant expence to bear of 2800/. per 
annum. — But what will be its income ?— In 
order to determine this, we muft confider, 
that there are two fources from whence its 
income will be derived, Firft, the annual 
payments of the members. And, fecondly, 
the money accumulated, or the capital raifed 
during the time the number of annuitants is 
coming to a maximum. — The firft of thefe 
fources affords 1000 guineas, or 1050/. per 
annum. This wants ij^oL of the annual 
expence juft mentioned ; and, therefore, in 
order to have the income of the fociety equal 
to the burden upon it, when the annuitants 
come to a maximumj there muft be a fund 
raifed in the mean time equal to 43»75o/. 
or to an eftate in perpetuity of 1750/. per 
annum. — But 1050/. per annum beginning 
immediately, and forborn 24 years, and im- 
proved, without lofs or delay, all that time 
at 4 per cent, compound intereft, will but 
juft raifc fuch a capital [a). There is, there- 
fore, 

[a) Every Qiieflion of this kind may be.eafily folved 

in the following manner. In Table I, find the value 

F 3 of 
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fore, tTie fuUcft proof, that the fchemc I am 
confidering is extremely deficient. The 
truth is, that fcarcely a t/jirJ of fuch a capi-^ 
tal could be raifed, as will appear from the 
foUovvino; obfervations. 



o 



Out of 200 perfons, all 40 years of age, 
more than five, according to tlie London Ta-- 
ble of Oblcrvations, and not fo many by Dr. 
Ha//ey's Table, may be expedled to die in a 
year. Suppofc then five to be the real num- 
ter of members that u411 die the firft year 
of the fociety. In fubfequent years the col- 
ledive body of members will be continually 
growing older 1 and, therefore, the propor- 
tion of them that will die every year, will 
be continually increafing, till it gets to a 
maximum, I will, however, fuppofe, that 
during the firft so years no more than the 

of lA payable at the end of any number of years; and 
^ny given annuity divided by th^t value, will be the an- 
nuity to which the given annuity will in that number 
of ye^rs increafe. ^--1 hus ; the prefent value of i/» pay- 
j^ble at the end of 25 years, is .3751, reckoning intcreft 
zt/^ per cent, and lo^oU ptr annum divided by ^3751, 
gives 2,80c/. per annurriy the increafcd annuity arifing 
from 1050/. per ann. In the fame manner ; it may be 
fpund, that the fame annuity, forborn 11 years, will iq* 
creafe to i6io/. per annum. This fuppofes the firft pay- 
inent of the annuity to be made a year hence. If the 
firft payment is to be made immediately, which is the 
prefent cafe, the sfinuity will increafe to the fame fums 
jn one year lefs time, — But a more particular account of 
this will be given in the rulc§ annexed to the Tables z% 
the Wd gf thi$ work, 

number 
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wimbdr juft fpecificd will die every year; and 
that, confequcntly, no more than^w widows 
will come every year on the focicty. The 
ages of all thefe widows, when they com- 
mence widowhood, will, it is evident, be 
between 40 and 60. One with another then, 
they maybe confidered as having commenced 
widowhood at 50 years of age. Now, five 
widows left every year at this age, will, in 
10 years, increafe to 43 conftantly in life 
together, according to the expedlations of 
life in Tables III, IV, and V; and, in 20 
years, to 70 {a). Suppofc the true number 
alive together at the end of 20 years to be 
only 62. the greater part of thefe will be 
annuitants of 30/. and 40/. per ann. and the 
reft zoL Were the former only equal to the 
ktter, the medium of annuities payable to 
them would exceed 25/. Suppofe then this 
medium to be no more than 26/. and it will 

{a) Every calculation of this kind is eafily made by 
the rule in note (A) in the Appendix. — I have put the 
number living together at the end of 20 years at 62, not 
bnly that the reader may be better fatisned that I have 
l&ept low enough) but aifo to make an allovt^ance for fuch 
widows as will be left by thofe members who die within 
a year after admiHion, and who, therefore, according to 
thefe fchemes, will be entitled to no annuities. This 
allowance is too large: For, after the firft year of the 
fcfaeme, it will not happen above once in 4 or 5 years, 
that the death of a member will be fo circumftanced^ 
fuppofing the probability that a man at 40 will, live a 
year, to be, as all but the London Tables make it, 5Q 
to I* 
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follow, that, at the end of 20 years, the ib^ 
ciety will have an annual rent to pay of 26 /♦ 
multiplied by 62 or 1612/. and, if then able 
to bear fuch an cxpence, it muft, in the 10-. 
termediate time, have acquired an incrcafe of 
income equal to the difference between 1050/, 
and ibizLper ann. That isj it rnuft, with. 
its favings, have accumulated a (lock equal to 
^bzL per ann. and worth 14,050/. But, as 
during this time, there will be a number of 
annuitants conftantly increafing, to whom 
yearly payments muft be made, the favings of 
the focicty cannot certainly be one half of 
what they would have been had it been all 
the tirpe free from all burdens, Suppofe then 
the ftock produced by thefe favings, to be 
equal to the ftock that would arife from an 
income of 1050/* per ann^ beginning imme**- 
diately, and impr6ved perfedly at 4 per cent. 
compound intereft, for half the time I have 
mentioned, or for 10 years, without being 
fubjeft to any checks or dedudions. Such aq 
income thi;s improved, would, in 10 years, 
produce an additional income of 560/. per 
annum^ or a capital of 14,000/. — 'According 
to thefe pbfervations, therefore, the annual 
irtcome of the fociety at the end of ao years, 
and before a third part of the higheft annuit 
tants could come upon it^^ would begin to 
fall fhort of its expences. About that time 
then it would neceffarily run aground ; and 
iong before the number of annui^nts could 

nf? 
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rife to ti 100, it would fpend its whole ftock/ 
and fiftd itfclf under a necefllty of feither 
doubling the annual payments of its mem« 
bcrs, or. of reducing the annuities one hdf. 

All I have now faid is meant on the fnp- 
poiition, that the focicty begins with 200 
members at 40 years of age, and is afterwards 
limited to that number, by admitting no more 
new members than will juft fupply the vacan- 
cies occafioned by the lofs of old members* 
If it is allowed to increaie, it may continue a 
longer time. And, for this reafon, a focicty 
that wants half the income neceflary to ren- 
der it permanent, may very well fubfift, and 
even profper for 30 or'4oyears.— Thus> the 
haudable Society, was it to keep to its prefent 
number of members, might poflibly feel no' 
deficiencies for 20 or 30 years to come ; but 
if it (hould continue to increafe at the rate of 
70 or 80 every year, it would, at the end of 
tljat time, poflefs a balance fo much in its fa-- 
vour, as might enable it to fupport itfelf for 20 
pr 30 years more {a). But bankruptcy would 

come 

{a) What has been before demonftrated in Qucft. IIL 
(hould be here recolledted, that the number of annuitants 
on fuch a fociety as this, mu ft go on to increafe for more 
than TOO years, after acquiring its greatcft ^number o£ 
members. 

The Laudable Society, I am informed^ took its rife 
from a calculation contained in z pamphlet entitled, Thg 
Pofftbility and Probability of a Scheme intended for the Be- 
pefit of Widows being able to fupport itfelf The fchemc here 
^iSs^x^ tpi is the fame with that which this Society has 
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come at hit, and with the mor^ terrible 
u' eight the longer it had been deferred. 

The rule in the London Annuity Society, 
which obliges every pcirfon between the ages 
of 45 and 55, to pay at admiflion 5 guineas 
esctraordinary, for every year that he exceeds 
45, is an advantage to it, but it h a very 
inadequate, and alfo a very unequitable ad- 
vantage. For at the fame time, that it ob- 
liges a perfon ^^ years of age, to give more 
than the value of his expeOation, it takes 
^fibove two fifths kfs than the value from a 
perfon who is 45 years of ag;e. 

Should any perfons remain dill doubtful 
about what I have faid, I would beg them 
to attend to one further argument. 

It mud be reckoned upon that every other 
member of thefe fbcieties, fuppofing them to 
confid of perfons all of the fame ages with 
their wives, will leave widows to whom one 
with another, (as already ihewn) at lead 28/. 

ftnce followed ; and I am afraid I (hall not be credited; 
when I fay, that the calculation to prove its capacity of 
fupporting itfelf, is founded on the fuppofition, that. a 
hundred married men whofe common age is 36, will 
leave but one widow every year, tho' at the fame time it 
is fuppofed that two of them will die every year. 

This miftake has made the whole calculation one half 
wrong. — Nothing can be plainer than that, if the death 
of a married m^n does not leave a widow at the end of 
the year, the reafon muft be, that both himfelf and his 
wife have happened to die in the year. 3ut it is always 
very i^nprobable this Ihould happen. 

1 per 
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ferann. muft be allowed, for as qiany years as 
there have been payments from each mem- 
ber.. For every 10 guineas then received 
they muft fome time or other hereafter pay 
zZL But let it be well coniadered what can 
eaable them to do this. Did money bear 
no intereft, for any given fam now received, 
tbey could not afford at any time hereafter 
to pay more than an equal iuvn. That is j 
(iincc the duration oi furvivorjhip is in the 
prefent cafe, by Queft. 11, equal to the du- 
ration of marriage) the proper confideration 
for any given reverfionary annuity, to be al- 
lowed to tf//the furvivors of a fet of marriages, 
would be, fuppofing no intereft of money^ 
an equal annuity payable by each marriage 
during its exiftcnce; and juft Jbalf the rever* 
fionary annuity, if it is to be allowed only to 
half the furvivors, or to widows exclufive of 
widowers. The annual payment then of^vf 
guineas, during marriage, can entitle widows 
to no more than an annuity of fen guineas, 
fuppofing money to bear no intereft. But if 
it docs bear intereft, the fame payment will 
entitle them to more, in proportion to the 
4egree in which it is capable of being im-^ 
proved, during the time between that in 
which the annual payments begin, and the 
commencement of widowhood. Now, it is 
cafy to fee, that unlefs money bears very high 
intereft, this improvement cannot be likely 
jn- any circumftances to produce a capital, the 

intereft 
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intereft of which fhall be equal to the annual 
payment itfelf. Any given annual payment 
perfeflly improved at 4 per cent, compound 
mtereft, requires 17 years to double itfelf, 
fuppofing the firft payment made immediate- 
ly ; or, near 18 years {a)^ if the firft payment 
is not made till the end of a yean But no 
marriages are likely to laft fo long as this, 
except thofe among perfons who are very 
young. A marriage between two perfbns, 
both 40, will not probably laft longer than 

13 years, according to the probabilities of 
lite in Dr. Halleys Table. A marriage be- 
tween two perfons, both 50, will hot pro- 
bably^ by the fame Table, laft longer than 
eleven years ; nor a marriage between two 
perfons, both 30, longer than i6 years. 
Such marriages, it is true, may poflibly laft 
3a or 40 years. But this circumftance is 
more than balanced by the fadl, that no lefs 
poflibly they may not laft one year. The an- 
nual payments, then, being incapable of fuch 
an- improvement as (hall produce an additi- 
onal income equal to themfelves ; it is obvi- 
ous, that no fociety ought to go fo far as to 
allow to widows annuities twice as great as 
thofe which might be allowed, fuppofing no 

(a) At 'I per cent, the period of doubling money bjr 
compound intcreft, is nearly 23 years. At 5 ^ cenu 

14 years, 
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intcreft of money {a) ; So far, for inflanccp 
as to allow, inftead of lo guineas, 20 gui- 
neas for an annual payment of five gumeas. 
In the circumftances of moft of thefe focie* 
ties three fifths addition may be. the full al- 
lowance. That is ; fuppofing the annual 
payment of each member to be five guineas, 
time may be expefted for gaining from hence 
a capital of y^ guineas, or that fhall produce 
three guineas per annum intereft ; and the 
proper revcrfionary annuity will be 16 gui*- 
neas i or fix guineas more than the proper 
revcrfionary annuity, did money admit of no 
improvement. 

The preceding obfervations have gone oii 
the fuppofition, that the revcrfionary annui- 
ties are to be for life. What difference in 
favour of thcfe focietics arifes from the cir- 
cumftance, that the annuities are to be paid 
QxAy for widowhood^ cannot be exa<flly deter- 
mined. Son>e judgment, however, mafy be 
formed of it from what has been faid at the 
conclufion of Qucft. II. Were even one half 

, (a) The money accumulated will not be exaftly the 
(ame wjth that to which the annual payment would, in;- 
creafe, if improved at compound intereil for a number of 
years, equal to that which the joint lives have an equal 
chance oi tx\{{\t\g. Much lefs will the increafe be the 
fame with that which would arife from the annual pay- 
ment forborn, and improved for a number of years equal 
to the expe^ations of the joint lives. It will be Icfs than 
cither of thefe, for a reafon explained in note (L) Ap- 
pendix. 

of 
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of the widows to marry, ftill the ichetnes I 
have been confidering woald probably be \n* 
fnfiicient. BiU in the circumftances of thefe 
ibcieties it cannot be earped:ed> that above 
one in i o, or perhaps one in 20, will marry. 
The perlbns moll likely to enter into them, 
are fuch as have not the profpedk or abi* 
lity of making competent proviiions for their 
widows in other ways. The widows left, 
tiiereforc, will in general be unprovided for, 
and being alfo left with families of chil** 
dren, it i^ quite unreafonable to exped:, that 
any considerable proportion (hould many. 
This is true of fuch as may happen to be left: 
young ; but when a fociety has fubfifted feme 
time, the greater part will not be young when 
left, and thefe, at the fame time that no ad- 
vantage can be expedted from their marrying;, 
will be in general the higbeji annuitants, and, 
therefore, the heaviejl burdens. '^•^ Moreover, 
the profpeft of the lofs of their annuities will 
have a particular tendency to check marriage 
among them. — For all thefe reafons it feems 
to me likely, that the benefit, which thefe 
focieties will derive from marriage among 
their annuitants,will not be very coniiderable; 
or at leaft not Jo confiderable as to be equal 
to the advantages I have allowed theip, by 
calculating on the fuppofitions, that the mo- 
ney they receive will be always impravedl per^ 
Je^fyy 'witiout lofs or delay y at the rate of i^ per 
cent, compound mterejl-, that the probabilities 

of 
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of life among males and females are the fame! 
and all bufbanda likewife of the fame agea 
with their wives, and that confequently the 
maximum of widows on fuch focieties can a« 
mount to no more than half the number of 
marriages (tf).-^With rcfped: to the laft of 
thcfe fuppofitions, it defervcs to be particu- 
larly obferved, that by an enquiry made fome 
years ago in Scotland^ it was found, that the 
widows of minijiers and frofeffifrs thc«, {hi) 
notwithftanding the diminution occafioned by 
their marrying, did exceed half the number 
of marriages. And certainly it would be un- 
reafonable in thefe focieties not to reckon 
that the fame will happen among them.— 
Indeed it ic^m^ certain that, notwithftanding 

{d) Care ihould be taken in thefe focieties, not to judge 
of the proportion of widows that will marry, from the 
proportion that may happen to marry during their firft 
years. For moft of the widows that will be left at firft 
will be young; whqrees the greater part will not be young 
when they commence widowhood, after a fociety has 
FubAfted 30 or 40 years j and, therefore, tho' one in 3 or 
4 flioiiid marry at firft, it will not be reafonable to ex- 
ped, that halt fo many ftiould marry after the affairs cf 
the fociety become ftationary. 

{h) 364«widows, all living at one time, were counted ; 
and the number of married minifters and profeilbrs for 
mmy years paft has been, at an average, 667. — Twenty 
Uridou^e likewife are left one year with another ; and, for 
10 years, ending in the year 1767, but nine of thefe had 
. married. — Of the annuitants likewife (about 160 in num- 
ber) on the fund eftablifhed among the DiflTenters in 
Jjnulen^ for relieving the widows of indigent minifters, ic 
is found that few ever marry. See the latter end of the 
•4th Effays and note (A) in the Appendix. 

the 
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fhe hazards that attend child-bearing, thd 
probability, that the woman (hall furvive in 
marriage, and not the man, is much greater {a) 
than is commonly imagined. It will be (hewn 
in the laft Ellay, that it is not lefs than the 
odds of 3 to 2 i and had I calculated agree- 
ably to this fad, the values of annuities for 
widows, would have been given near a quar- 
ter greater than they have been given on the 
fuppofition, that the chance of furvivorftiip 
is equal between men and their wives. — It 
Diuft be added, that I have made no account 
of any expences attending the execution and 
management of the fchemes of thcfc focietics* 
Some fuch expences there mud be, and fome 
advantages fhould be always provided in or- 
der to compeafate them. 

There are in this kingdom feveral inftitu- 
tions for the benefit of widows, bcfides the 
two on which I have now remarked^ and irt 
general, as far as I have had any information 
concerning them^ they are founded on plans 

[a) Partly, as obferved in page 8, on accoant of th« 
greater mortality of males, but chiefly on acoount of the 
excefs of age on the man's fide.— -According to the prints 
ed articles of agreement, the Laudable Sociitf pays no re« 
gard to this excefs of age ; and the allowance required 
on this account by the J^endon Annuity Society is fo tri- 
fling that it deferves no notice. 

In March 17 70, thirty- two hufbands had died in the 
Laudabli Society^ and 27 wives. They feem, therefKc:, 
to be already beginning to experience, that the chances 
of furvivorfliip iu marriage arc in favour of the wife. 

equally 
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equally inadequate. The motives which in-* 
fluence the contrivers of thefe inftitutions are, 
without doubt, laudable i but they ought, I 
tbink» to have informed themfelves better. 
This appears fufficiently from what has been 
faid; but I will juft mention one further 
proof of it» 

The London Annuity Society promifes that, 
if in 21 years j and the Laudable Society that, 
if in :3^5 years, it fliall appear that there has 
been all along an annual furplus in favour of 
the focieties, it fhall be employed in either 
raifing th€ annuities^ or in finking the annual 
payments. Now, they may be allured, that, 
if at the end of thefe periods, they fliould not 
be pofleflcd of a confiderable furplus, the true 
reafon will be, their having granted much 
higher annuities than the annual contribu- 
tions arc able permanently to fupport : For 
it has been demonftrated, that the number 
of annuitants, and confequently the amount 
of thean^ual expences, will go increafingfor 
a long courfe of years beyond thefe periods/ 
The effedt, therefore, of carrying into exe- 
cution this regulation will be, precipitating 
that bankruptcy which would have come too 
ibon had there been no fuch regulation. 

It has been faid in defence of thefe Socie- 
ties, that the deficiencies in their plans cannot 
be of much confequence, becaufe their rules 
oblige them to preferve a conftant equality 
between their income and expences, by re- 
ducing the annuities as there (hall be occafion. 
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And from hence it is inferredi that they can 
never be in any danger of a bankruptcy .-^^In 
anfwer to this, it has appeared, that the time 
wheii they will begin to feel deficiehties is fd 
diftant, that it will be tOo late to remedy paft 
errors, without finking the annuities fo much, 
as to render them inconfiderable and trifling. 
All that is given too much to prefent an- 
nuitants IS fo much taken away frortijiifure 
annuitants; And if a fcheme is very defici- 
ent, the firft annuitants may, for 30 of 40 
years, receive fo much more than they ought 
to receive, as to leaVe little or nothing for any 
who come after them. Deficient fchemcs, 
therefore, are attended with particular in- 
juftice; and this injuftice will be the fame; 
if, inftead oi reducing the annuities, the annual 
payments (hould be increafed; for all the dif- 
ference this can make will be, to caufe the 
injuftice to fall on future contributors, inftead 
oi future annuitants. 

But what requires moft to be confidered' 
here is, that, after either the annuities have 
beert for fome time in a ftate of reduftionj 
or the contributions in a ftate of increafe, it 
will be feen that thefe Societies have gone 
upon wrong plans> and, therefore, they will 
be deferted and avoided ; the confequence of 
which .will prove ftill greater deficiencies in- 
their annual income, and a more rapid de- 
fertion and decline, 'till a total diffolution 
and bankruptcy take place. — ^This will be the 
$ death 
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&atKof moft of the prefent (bcieties for pro-* 
Viding for widows, if they continde to be en-* 
couragicd, and do not foon alter their plans : 
And at that period the number of annuitants 
Will be greater than ever i whofe annuities^ 
having no other fupport than the poor re^ 
miihs of a ftock always infufficient^ will be 
foon left, withoiit the poflibillty of relief, to 
lament that ignorance and credulity which 
gave rife to thefe focieties, and which had 
fo long fuppdrted them. 

In the London Annuity Society, there is an 
jencourageliient to batchekrs and widowers to 
join them, arifing from the additional an- 
nuities to which they will be immediately 
entitled, when they marry, in confeqvience 
of having .made their payments a greater 
number of years \ and it is imagined, that 
particular advantages will be derived from 
fuch menibers. But even thefe will in ge- 
neral pay much lefs than the value of their 
expeiftations. — A perfon who begins an an- 
Qugl contribution of five guineas at the age 
©f &4 Willi fhould he live 1 1 years, and mar- 
ry a woman of the fame age at the end of 
that time, entitle her immediately to 35/. 
f^ a)2n. during furvivorfliip, and to 41/. per 
annum (hould he live four years after marry- 
ing* (intcreft being at /^percent.) [a). In this 

par- 

(») The value ot five guineas per annum (firft payment 

made immediately) for 11 years, fubjedl to failure (hould 

A life now 24 fail 5 aiid^ after x 1 years, fot the joint lives 
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particular cafe, therefore, a perfon will pjty 
nearly the true value of his expeSation. fiul 
^11 at all ages who marry j and mojl of thofe 
who die^ in lefs time than 1 1 years after ad- 
miflion, will pay lefs than the value of their 
expc(3:ations. 

SECT. IL 

Of the AJJbciation among the London Clergy ^ 
and the Minijiers in Scothndyjcr providing 
Annuities for their Widows. 

IN April, 1765, the clergy within the biH5 
of mortality, and the county oi Middlesex ^ 
i&t a general meeting in Sion-College^ agreed to 
form themfelves into a fociety for the fup- 
port of their widows and orphans. Many in 
this refpedlable body may be capable of do- 
ing, in a better manner, what I have attempt- 
ed in this Trea'tife ; and they are, perhaps, 
already fenfible of the deficiencies in the plan 
which they have eftabliflied. I (hall not; 
however, I hope, do wrong, in taking the 
liberty to recite briefly this plan, in order to 
introduce a few obfervations upon it. 

of two perfons both 35, is, by the Table of London Olf^ 
firvations^ 1 69.3. — By Dr. Hallefs Table /. 76.44. — The 
prefent value of 35/. per annum for life to the widow of a 
perfon now 24, {hould he live 1 1 years, and marry a wo- 
man of the fame age with himfelf at the end of that time ; 
and alfo of 6/. more, or 41 /. per annum in all, flu>ii]d.he 
live after marriage four years ; is, by the Table of London 
Obfervations, /.09.36,--By Dr. HalUy'% Table, /. 76.03.* 
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. According to the printed articles, every 
clergyman poflefled of any benefice, ledure- 
{hip, or licenfed curacy, within the bills of 
mortdity, and the county of Middlefex^ who 
fubfcribes annually one guinea, or two gui- 
neas, or more, fliall entitle his widow to an 
annuity ; or, if he leaves no jvidow, he fhall 
entitle any fuch children as he fhall leave, to 
the fame annuity for feven years as his wi- 
dow would have had. And, in cafe a widow 
poifefled of an annuity, fhould either die or 
marry before the lapfe of lo years, from the 
commencement of her annuity, fuch children 
of \itt former hufband, as ihall be then alive^ 
are to be entitled to as many of the ten years 

Payments of the annuities aa ihe (hall not 
ave received. — The annuity is fixed to no 
particular fum, but inftead of this, it is or- 
dered, that a fourth part of the annual fub- 
fcriptions and intereft fliall be divided the 
firft three years after the eftabliQiment of the 
fociety ; half only the next four years ; and 
3-4tbs the next 5 years ; provided, however, 
that in no one of thefe 1 2 years the dividen4 
fhail exceed 20/. to the widows and orphans 
of the clergy fubfcribjng two guineas or more; 
and 10/. to the widows and orphans of the 
fabfcribers of one guinea. And, after the ex- 
piration of 1 2 years, the whole amount of tbft 
fubfcriptions, and of the intereft of the capi*- 
tal ftock^ is to be divided proportionably for 
ever.-^It is further provided, that every cler* 
gyman^ who £hall be married*, pr have chiL- 
' G 3 dren^ 
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4rcn, at the time of hiS fabfcription, fliall pay 
a fine of two guineas towards a capital ftoc^ 
if a iiibfcriber of two guineas or mbre, and 40 
years of age or upwards. If 50 years of age 
or upwards, he (hall pay a fine of three gui- 
neas ; if 60 or upwards, five guineas. But, if 
hot married at the time of his fubfcribing, and 
ihall afterwards marry, he fhall pay a fine ac- 
cording to the age he fliall be of at the time 
of his marrying. The obligation laid upon 
all, whether married or unmarried, to become 
fubfcribers, is, an incapacity of being admitted 
pembers without the confent of a general 
court, unlefs, within two years after becom- 
ing poffefTed of any ecclefiaftical employment, 
they fubfcribe. ' ' ' * 

Every one who has attended to the obfer- 
yations in this and the preceding chapter, 
muft know what judgment to form of thefe 
Regulations. 

Let us fuppofe, that all the clergy in Lon- 
don and Middle/ex came into this affociation 
from the firft; and that one with another 
^ey are fubfcribers of two guineas annually; 
and that there are among therri as many un- 
married perfons as married. 

In this cafe, it may be learnt from Qucft. 
XIII, that the annuity to which widows 
ifliould be entitled, (fuppofing no allowance 
to the children of any that die) ought not to 
exceed 10 or 11 guineas at moft, and that, 
tcfides the annual fubfcriptions, there oujght 

; ' ■ • tQ 
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to have been a fine paid at the commencement 
of the fcheme, by every married perfon, of fix 
guineas at leaft, or, by the whole number of 
fubfcribers, three guineas. If the number of 
married members is double the unmarriedj^ 
the annuity ought not to exceed eight gui- 
neas; and the fine from every member 
(hould be about four guineas. — The order, 
that only a fourth part of the annual fub- 
fcriptions and intereft (hall be divided the 
ilrft three years, half the next four years, 
and three quarters the next five, is with- 
out reafon ; becaufe the number of clai- 
mants, for the firil 1 2 years of the fcheme, 
will be fo few^ that it will not be poflible, 
dtiring that time, that there ihould be occa- 
fion for dividing any proportions fo large of 
the annual fublcriptions and intereft, unlefs 
they are indeed beyond all bounds too little. 
—After 12 years, the number of annuitants 
will go on increafing for near 50 years, a& 
appears from Queft. IIL The confequence, 
therefore, of dividing, after this time, the 
whole amount of the annual fubfcriptions and 
intereft, will be a conftant yearly diminution 
in the dividends for near 50 years ; and mak- 
ing the payments to the firft claimants much , 
more confiderable than they ought to be, at 
the expence of all fubffequent claimants.— For 
thefe reafons; it appears to me out of all 
doubt, that this fcheme is by no means likely 
to anfwer the good ends propofed bv it > and 
that, therefore, it will be beft to lay it afitje. 
G 4 At 
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At the time it was fettled it was, I find, fur^ 
ther agreed, that the annual fubfcriptions ofi 
the laity ^ together with the intereft of their 
benefaftions, unjefs otherwife directed by the 
donors ; and the annual fubfcriptions of fuclt 
of the clergy as fliall fo diredt, ihall make a 
charitable fund to be applied to the relief of 
the diftrcfled widows or children of all the 
clergy within the limits I have mentioned, 
whether fubfcribers or not, provided that in 
no one year of the firft twelve more than 20 A 
be given out of the fund to any one family,— ^ 
This is an excellent defign j and if the mo- 
ney arifing from all the fubfcriptions is thrown 
into this fund, an important means of relief 
may be provided, for fuch of the more indi- 
gent widows and families as will accept the 
help of charity. 

There is one more affociation of particular 
confequence, which it is ncceflary I fhould 
<:ake notice of. I mean, the ajjociation among 
the minifters and profeffors in 5c^//j»<^, for 
making provifions for their widows and 
orphans. The laft-mentioned affociation, 
and alfo feveral others of the fame kind (^) 
in this kingdom, have been formed on the 

{a) There is one among the DifTenting Minifters In 
the counties o^ Chejhr and Lancajhirey and another among 
the Difrenting Minifters in Cumberland^ Northumberland^ 
Wejimoreland^ ^nd Durham. — Even the London Annuity 
Society, tho' its plan is totally different, profefies to form 
itfelf on the principles of the Scotch eftablifliment, and tQ 
defiye ^ncoiiragement from it, 

n^odel 
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model of this eftabliihmcnf; and the fuc- 
cefs'with whkh it has been hitherto attend- 
ed, has been the principal caufe lo which 
they owe their rife. ^-— I act) afraid of being 
too tedious, and therefore I will not attempt 
to recite all the {>articulars contained in the 
plan of this eftablifliment. It may be fuf- 
ficknt to obfefve, that for " an annual 
" payment, which begun immediately, cxf 
" five guineas from 10 11 contributors^ 667 
** of whom are married perfons ; befides a 
** tax on weddings producing about 142^/,^ 
^^ per annum 'y it entitles every widow to aa 
" annuity of 20/. during widowhood s and alr- 
<* fo, every family of children that ihall be 
*' left by fuch members as die without leav- 
** ing widows, to 200//' Now, by particu-i* 
lar enquiry at the commencement of the 
fcheme, it had been found, that there was 
reafop. to believe that, for many years back, 
20 widows had been left annually by the 
whole body of minifters and profeffors ; and 
that, alfo, fix hj?d died annually and left chiU 
drcn without widows ; and thefe fafts have 
been fince confirmed by the experience of 25 
years. — Subftradt, therefore, from 5,450/. 
(the whole annual income) 1,200/. payable 
every year to fix families of children ; and 
4,250/. per ann. (the firft payment of which 
was rpa'de (^) immediately) or /.4.2 per 

annum 

(a) The truth is, that a double payment was made at th^ 
^egjqniD^ of the fccond year. Thi§ is of lefs value than 
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annum from each member, will remain as the 
ftanding provifion for bearing the burden of 
the annuitants. —This provifion, according 
to the calculation in Queft. XIII, and note (F) 
Appendix, ought to be at leaft 4,745 /. /^r 
annum, from each member ; froni whence it 
ieems to follow, that this eflabli(hment has 
Bot a fufficient income to afford it a perma-^ 
nent fupport. — But I do not by any ncieans 
defign to alTert this. The difference between 
the real and calculated incomes, as it has 
been now ftated, is not confiderable enough 
to give fufficient reafon for fuch an alTertiQn- 
This eflablilQbment may have fome advan- 
tages that I know nothing of, and that arc 
not mentioned in the printed accounts ; or, 
in confequence of the increafe of luxury, and 
the higher price of all the means of fubfift- 
cnce, marriage may decline among the mini- 
fters I or, poflibly, the probabilities of life 
among them, tho* much higher 'till towards 
.50, than is common among mankind in 
towns, may yet afterwards decreafe much 
fafler. • The income, therefore, of this efta- 
blifhment, properly improved, may continue 
to be adequate to all its cxpcnces and bur- 
dens.: — One obfervation, however, ought to 
be carefully attended to. The fuccefs it has 
hitherto met vyith, is no good reafon for en- 
two payments, one of which is made immediately^ and 
the other a year hence ; but, the difference not cueing 
confiderable, I hate reckoned th^n^ the fame. 

tertaining 
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tertaining this expcftation, \vith any degree 
of confidence. It appears from Qucft. IIF, 
that the number of annuitants, on fuch afi 
4cftabH(hment, muft go on incrcafing for 66 
yeiars, from the time of its commencement? 
and it is obvious, that the continuance of ti 
fucpefs A^hich has not lafted half this period, 
cairinot be abTolutely depended on. I knon^, 
indeed, that, According to the calculations 
which were made when this eftabliflimeht 
begun {a)y the number of widows upon it 
wiU not increafe fenfibly after the year 1780, 
6r for more than 10 years to come; and, 
were this true, all diffidence about it would, 
perhaps, be unreafonable. But thefe calcu- 
lations cannot, in this inftance, be right; for 
they imply, that none are left widows under 
52 years of age. 'Tis certain, on the con- 
trary, that many are left widows under 32; 
and that, confequently, the whole body in 
life together muft go on to increafe for 25 
years, beyond the period afligned in thefe cal- 
culations; or till the year 1805 (^). It is ne- 

ceiTary 

(«) See Table III, in a book printed at Edinburgh in 
1748, entitled, Calculations, with the Principles and 
Data on which they are inftituted, relative to a late a<a 
of parliament, entitled, An a^ for raifing and ejiablijbing 
a fund for a provifion for the widows and children of the mi" 
nijlers of the churchy and of the heads ^ principals and majlers 
if the univerfities ^/'Scotland; fhewing the rife and pro- 
grefs of the iund. ' 

{h) This is faid on the fuppofition, that all the mini- 
fiers and profeflbrs acceded to the fcheme from the firft. 
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ceffary 1 fliould add, that the whole num-» 
bcr alive, when the increafe flops, Will, moft 
probably, be greater than the number provid- 
ed for in theie calculations. They arc made 
on the fuppoiition, that 52 is the mean age 
at which women commence widows. If 
this fuppofition is right, it is impoffible that, 
according to the probabilities of life in Dr». 
JBalleys Table, the number of widows living 
together at one time, derived from 20 left 
annually, fliould increafe to more than 323, 
if none marry j ^or about 300yif one marries 
every year [a) : Nor does it appear likely, that 

this 

135 did not accede ; but all their fucceflbrs have bcerf 
obliged to accede. This circumftance muft add 30 of 
35 years to the period of increafe which I have incn-» 
tioned ; that is, as many years as are neceflary to ^aoiip 
all the non-contributors to die ofF. See Quell, III. 

{a) The expeSfation of a perfon at the age of 5? is, 
when taken exaftly from Dr. ijrf/py's Table, 16.16; 
and this number multiplied by 20, gives the haximum^ 
to which 20 widows left annually, at 52, will increafe 
in 34 years, fuppofing 86 the utmoft limit of life. Vid, 
Effay 1. — In the calculation to which I have referred, 
there is no account taken of thofe that die in the year in 
which they are left widows; and, for this rea(bn, they are 
made to increafe to a greater number than is confiftent 
with the fuppofition, that 52 is their mean age when they 
commence widowhood. — ^It fliould be remembered here, 
that fiippofing this mean age, as explained in note (F) 
Appendix, rightly taken, the maximum of widows will be 
rightly found in the manner juft fpecified. But the period, 
in which they would attain to that maximum^ would be asi 
many years greater than the difference between the mean 
?ige ana the uimoft limit of life, as the mean age is greater 

thaQ 
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tliis eftabKlhment will be able to bear the 
expence of above 30 or 40 more than the 

lafi- 

than the hajl age at which widowhood ever commences. 
The calculation, therefore, which I have in view muft 
be very wfong. It fuppofes not only, that all the wi- 
dows left at^all age$, will increafe to a maximum in tKc 
fame time with thofe left at the mean age ; but that alt 
left in the courfe of every year will certainly live to th^ 
beginning of the next year. It fuppofes, likewife, that 
no widows will marry ; and thofe concerned will undej^r- 
fiand me when I add, that it fuppofes further, that ac^ 
aders^^ tho' mofily young minifters unmarried, will leave 
widows . as faft as the nonconiributors whom they fucceed. 
In confequence of thefe omiilions it has all along given 
the numbers in life much higher than they ought to have 
been given ; but yet the event has been, that thefe num- 
bers have in fad correfponded nearly to the calculation : 
From whence it follows, that the widows in life have 
hitherto increafed at a much greater rate than they could 
have done^ according to Dr. Halley*% Table, had their 
mean age, when left, been 52. Either, then, their n^ean 
age has been confiderably lefs than 52 ; or, their pro- 
babilities of life muft be confiderably greater than thofe 
in Dr. HalU/s Table ; and, it ought, therefore, to be 
expeded, tlut they will at laft increafe to higher num- 
bers than thofe afligned in this calculation, 

I canxiot help here mentioning one more reafon for 
entcrtainijpg this expe<9tation, — Were the decrements of 
life uniform^ and the chances of /urvivorfhip between men 
and thieir wives equals the number of widows and widow- 
ers in the world, if none married, would alfo be equal ; 
and bo|h together equal to the whole number of mar- 
riages; See Queft. II, and note (F) Appendix. 

If the chances for the furvivorfhip of the wife are great- 
^ the number of widows in the world will be alfo 
greateft, and the whole number of widows and widowers 
greater than the whole number of marriages. In the 
prefent cafe experience proves, that the chances of fur- 
vivoribip in marriage are as 5 to 3 at leaft, in favour of 

the 
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laft-mentioned number. But it was fouf^d; 
by enquiry, that the number of widows liv-^ 

ing 

the wife ; or that there are 20 widb\^s left to ^2 widovir- 
crs. (Sec note (F) Appendix, and the end of the laftEffay): 
The number of widows and widowers then would cer- 
tainly, if none married, exceed 667, thfc whole rtumber of 
marriages. Suppofe, however, that they would be only 
equal ; which is the fame with fuppofing, that iJtfidofvi 
Would not increafe to more in life together, in prdportion 
to the number left, than widowers ; or that one with ano- 
ther they arc of equal ages. 667 then being the numbef 
of marriages, this will likewife be the number of widowi 
and widowers, 416 ofwhommuft be widows and 250 
Widowers ; that is, 5 to 3. Now as widows are certarnly^ 
Ohe with aiiothei-, younger than wtdowirs\ and likewife. 
Very probably, more long-lived at equal ages j and as 
alfo, in the prefent cafe, but ohe marries of the twenty left 
annually ; it follows^ with demonftrative evidence, that 
if the annuitants on this eilablifhment fhould not increafe 
to 400, the reafon muft be^ that the decreafe in the pro- 
babilities of life, inftead of contittuihg always ttfiifofm^ It 
flow in the firft ftages of mature life, and accelerated af- 
terwards, to a degree of which there is no example in any 
^Tables. And this, pofEbly, may be indeed the cafe ; fo^ 
it is uncertain whether, in this particular fituatfon, life 
may not wafte according to a law not yet obferved. This^ 
uncertainty it is in the power of the conducftors of this 
fcheme to remove, by keeping an account of the ages at 
which all the minifters and profeffors enter upon theii* 
offices and die; and alfo of the ages of their wives when 
they marry and die. From fuch an account kept for a 
courfe of years, Tables of Obfervation, adapted to the 
beft fort of lives of both fexes, might be formed, Which 
would contribute much to the improvement of this part 
of knowledge. 

I have faid nothing above of the advantage which ihii 
eftablifhment derives from the marriages among widows.- 
This advantage, it has appeared, were it enjoyed without 
abatement, would not be confiderable ; but it is in foma 
ineafure given up by the order which makes a part of thii 

efta- 
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ing in 1748, was at leaji 3645 {a) and it may 
be learnt from notes (A and F) in the Appen^ 
dixy that, according to Dr. Halleys Table, 20 
widows left annually, mud in time increafe ' 
to near 400, tho* one of the youngeft marri- 
ed every year. And it may be further learnt 
from note (A) Appendix, that the widows on 
this eftabliftiment have not hitherto increaf-^ 
cd more flowly, than is confiftent with their 
aftually increafing to 400 : Nor, indeed, (as 
the probabilities of life in this cafe are higher 
than thofe given by Dr. Halleys Table) 
(hould I much doubt of their increafing to 
more than this number, were it not that 364 
has been given as the number found upon' 
enquiry. With refped to this, however, it 
ought to be mentioned, that another account 
had been taken which made the number of 
widows only 321. As, therefore, a more care- 
ful enquiry difcovered 43 new widows ; per- 
haps, an enquiry yet more careful would 
have made yet further difcoveries. In ta- 
king fuch accounts, none can well be added s 

eftabliflirnent, that fuch children of an annuitant as are. 
under i6, UiAX be entitled, if (he marries, to as much as 
fhail happen to be then unpaid of ten years purchafe of 
her annuity. The fame provifion is made for the chil- 
dren of annuitants that die. There are other burdens oft 
this eftablifhment, and it has alfo advantages of which I 
have taken no notice ; but, as far as I am acquainted 
with them, they are of no particular confequence, and 
they alfo nearly balance one another. 

[a) See Calculations, with their Principles and Data, 
&c. Introdudion. 

but 
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but in the ftrideft fcarch it can hardly t>tf 
pofiible to avoid omitting (bme. 

The relult of the laft enquiry, in particu- 
lar, is fajd to have been; not that it was 
found that there were no more than 364 wi- 
dows, but that they did exceed this number^ 
{a) However, let 364 be the true nuoobeir 
living in 1748, Before that time, there had 
probably been more marriages among them^^ 
tlian there have been iince; and this may 
have rendered their number lefs than it 
would otherwife have been, and leis than it 
will be hereafter : For it feems to n^e^-^at 
this eflablifhment, at the fame tim^ that it; 
encourages marriage among the miniilers, has 
a tendency to check it among their widows, 
by making the confequence of marrying to 
be the lofs of their annuities. 

I hope the venerable minifters and profef* 
ibrs concerned in tliefe remarks, and at pre«^ 
fent fo eminent in all the departments of 
fcience, will excufe what has been now faid* 
It may, perhaps, be of fervice, if not^Q them, 
yet at lead to fome in this part of the unit- 
ed kingdoriis, by fhewing them, that this 
eftabliftiment has been copied in Jt. much 
too raflily ; and that, however fuccefsful it 
may in the end prove, it is yet too fpon tQ 
make it a model and an authority for fimilar 
cftablifliments. 

{a) See Calculations with their Principles, &c. p. 44. 

SECT. 
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SECT. III. 

Of the befi Schemes for providing Annuities fo^ 
Widows. 

INftitutions fbt- providing V/idovfrs with an-* 
iiuities would, without doubt, be cx-^^ 
trcthcly ufeful, could fuch be contrived aal 
would be durable^ and at the fame time eAff 
and encouraging. The natures of things do 
not admit of this in the degree that is com- 
monly imaginied. The calculations and rules, 
in the preceding chapter^ will enable any ond 
to determine ih all cafes to what reverfion- 
ary annuities any given payments entitle, gc- 
cordiflg to any given valuation of lives oi* 
rate of intereft. From Queft. VII and VIII^ 
in particular, it may be inferred that (intereft 
being at 4 fer cent, and the probabilities of* 
life as in Mr. De Moivre's Hypothefis, or the 
Brefiawy Norwich, and Northampton Tables) 
for an annual payment beginning immedi- 
at^ily of four guineas during marriage; and 
alfo Fof Jj guinea and half in hand, on ac-* 
count of each year that the age of the hiif-* 
band exceeds the age of the wife, every mar-» 
ricd than, under 40, might be entitled to an 
annuity, during life, for his vvidow of 5/. if 
he lives a year, 10/. if he lives three years^ 
and 20/. if he lives /even years. Money can 
fcarcely now in this kingdom be improved 
H at 
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at fo high a rate aa 4 per cent. But, ^tf 
haps, it might be reafonably expeded, that 
an advantage^ fufHcient to compenfate this 
difadvantage, would be derived, trom ch^ng^ 
ing the annuities I have mentioned into an^ 
nuities during vtridowhood. One may,, at 
Jeafl, venture to pronounce, that nothing 
much worfe could befall a fociety that weat 
on this plan, than the necefHty of ibme time 
er other adding half a guinea to the annual 
payments. 

If fuch a fociety cbufes, that thofb who 
fhall happen to continue members the long- 
eft time, (hall be intitled to ftill greater an- 
nuities, fix guineas, additional to all the o« 
ther payments at admiilion, would be the 
full payment for an annuity of 25/f and 
12 guineas for an annuity of 30 /• if a mem« 
ber flaould live 15 years. 

All batchelors and widowers mighi be en^ 
couraged to join fuch a fociety, by admitting 
them on the following terms. — Four guineas 
to be paid on admiffioo, and three- guineas 
every year afterwards, during celibacy ; and, 
on marriage, the fame payments with thofe 
made by perfons admitted after hiarriage; 
in confideration of which, \1. per annum^ for 
every fingle payment before marriage, might 
be added to the annuities, to which fuch 
members would have been otherwlfe chti^ 
tied. 

Foy 
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For example. If they have been knembers 
four years, or made, five payments before 
inarridge, inftead of being cfttitled to life-an- 
nuities for their widows of only 5/. 10/; 
loL 25/. and 30/. on the ccinditioils I have 
^eciiied, they might be entitled to aiiniiities 
of 10/. I 5/; 25/. 30/, and 35/, Or, if they 
have been members nine yearsi and made id 
payments, they might, inftead of the fame 
annuities, hie entitled to annuities of 15 A 
20/. 30/, 35/. and 40/. — In this cafe, the 
contributions of fuch members as fliould hap- 
pen to drffert, or die in celibacy, would be fd 
much profit to the focietyi tending to give it 
more ftretigth and fccurityi 

This is one of the beft fchemed that I am 
kble to think of, or would chufe to recom- 
mend. There are^ however,; others no lefs 
fafe and encouraging which fome may pre- 
fer, and which therefore, I will juft pro^ 
pofci 

Let the probabilities of life be the fame 
with thofc in the Tables juft mentioned^ 
Let monafr be fuppofed to be improved at nd 
higher intcreft than 3 per cent. Let the fe- 
f«rfionary annuities promifcd to widows be 
l^Ji for Kfef if a member lives five years 
tfteradmiffionj and 15/i more, or 25/. in all, 
if he lives 1 1 years. The proper payments 
for fuch an expe^tion^ from married men 
Aot exceeding 50 years of age^ will, in the 
n 2 ttcareii 
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ncareft and moil convenient round fums^ ()tf 
four guineas in annual payments beginning 
immediately, and two guineas in hand for 
every year that his age exceeds his wife's, not 
admitting any greater excefs than 15 years :; 
Or, if the whole value is given in one prefeni 
fi^pnent^ 40/. added to a gurnea, for every year 
that his age falls fhort 0^50, befides the pay- 
ment jtift mentioned on account of difparity 
of age.— For example. Four guineas in an- 
nual payments, befides 10 or 20 guineas in 
hand, accordin^g as the age of the hufband 
exceeds the wife's 5 of 10 years. Or, if the 
whole value of the cxpeftation is given in one 
payment, 10 guineas added to 40/. (that is 
50/. I ox,) from a man whofe age is 40; and, 
in like manner, 20 guineas added to 40/* 
(that is 6i/,) from a nian whofe age is 30; 
befides the payment juft mentioned on ac- 
count of disparity of age. 

If money is improved at A^per cent, or, on 
account of any advantages attending a fcheme,^ 
may be juftly confidered as fo improved, the 
full payments for the expedtation I haver 
meptioned will be about one eightl), or bdf 
a guinea, lefs in the anntml payments during 
marriage % and a quarter lefs in all the other 
payments. That is : A married man^ at or 
under 50, would, befi<les three guineas arid 
half in annual pay naents during marriage, te 
bound to add a guinea and half for every- 
year be is older than his wife^; Or> if )m 
I chufes 
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thufes to give the value of his ci^peftation in 
one payment; befides the common contribu* 
tion of 30 /• and a guinea and half for every 
year his age exceeds his wife's; he vv^ould be 
bound to pay three quarters of a guinea, for 
every ^year he is lefs thaij 50 years of age; 
that is, 53/. i%s. td.vci all, fuppofing him 
40 years of age, and 10 years older than his 
wife. — All thefe payments doubled vrould 
entitle to double annuities. 

There is one particular advantage which 
focieties formed on a plan of this kind would 
enjoy {a) — Perfons who know themfclves 
fubjedt to diforders, which are likely to ren- 
der them ihort-lived, will have no great tempr 
tations to endeavour to gain admiilion into 
fuch ibcieties ; and, if admitted^ ^the danger 
from them will be lefs than on any other 
plan. Were it pot for this danger, one 
might recommend th,e following plan, as one 
of the moft inviting. 

In the plans hitherto mentioned it is im- 
plied, that, if either a member or his wife 
dies within any of the periods fpecified, the 
additional annuities, that would otherwife 
have become due, will be loft. But it would 
be much more agreeable to a purchafer, that 
they (hould be made certain to his wife, pro- 
vided fhe lives to the end of thefe periods, 

{d) See- another advantage mentioned under Qiieft. 

vm, p. 28. 

H X tho' 
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tho* in the mean time his own life (hOttl4 
fail. The value offuch annuities may bo^ 
computed by the rule in Queft. IX. 

Suppofe, for inftance, the febeme to be - 
•' that a wife (hall be entitled certainly to a 
f^ life-annuity of ao/. the firft paymefit of 
•' which (hall be made at the cndof i a yearly 
^* provided (he ftiould be then alive, artd her 
** hufband dead \ ox at the end of any year 
*« beyond this terra in which fhe may hap- 
•* pen to be left a widow." Suppofe it nlfti 
ftipulated, ^* that (he (hall be entitled to 
^' lo/. more, or 30/. in all, on the fame 
^* terms, provided (lie (hould live 16 years.** 
— The value of fuch an expea:ation'(fntcrc(t 
being at 3 fer cent, and the probabilities of 
life as in Mr. De Moivre*s Hypothefis) will 
be, in the moft convenient round fums, fup- 
pofing none admitted above 50 years of age^ 
feven guineajs in annual payments to be con^f 
tinued during marriage, ^nd to begin imrne-^ 
diately *, bcfides four guineas in prefent mo- 
ney for every year, as far as 15 yeafs, that the 
huiband's age exceeds the wife's, if he is 
between 40 and 50, and three guineas on the 
fame account if he is under 40 : Or, if th^ 
whole value of the expedtation is given in 
one prefent payment, 70/, ?idded to a guinea 
and half, for every year that the hufl>and^ ' 
agjB falls (hort of 50, befides the payment juft 
picntioncd on account of difparity of age* 

* If 
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If the annuities are made to be annuities 
daring widowhood^ and not during Itfe, and 
the advantage arifing'from hence» is iuppof* 
ed equivalent to the di&rence between the 
improvenlent of money at 4 per cent, and its 
real improvement ; the value of the expei3:a- 
tion juH: mentioned^ (that is^ its value at 4 
per cent.) viiM be fix guineas in annual pay* 
ments; befides three guineas in prefent mo- 
ney, for every year that the hufband's age 
exceeds the wife's. If he is between 40 and 
50; and 2 guineas, if he is under 40 : Or, if 
the whole value of the expeiftation is given iri 
oneprefentpayment, 56/. added to 1/. 5^. for 
every year that his age fajls (hort of 50, be- 
fides tne payment laft mentioned on account 
of ioequality of age, {a) 

Sa) Suppoftng 16 years the ooly terari) the annuity 
. and intcreft at /^per cent, the proper payments will 
be nearly, in the cafe of eqi^al ages znd Jingle payments, 
^6l^^^J{hL — 29/. as the age of the man is 30, 40, or 50. 
Or, in ^;v7itf/ payments, /.3.80. — /.3.66. — /.3.i3.'-^Sup- 
ppfiog th^ yvoman's age 10 years lefs than the man^s, the 
lan)e values will be, in ftn^le payments, 7.58.92. — L^b.^d* 
^/•53«66.«— In annual payments /.4.63.-'/ 5. — /.5.41.— 
It appears, therefore, that a fociety, fuppofing money im- 
proved at the rate of 4 pir cent, might entitle all married 
men indlfcrminately^ who are under 50 years of age, to fuch 
an expectation as this for their wives, for cither 60/. m 
cm payment, or five guineas in annnal payments. — But 
equity requires, that different payments (bould be made, 
'Recording to the different conoparative ages of men and 
their wives ; and Tables might be formed for ftiewing, at 
one view, what thefe different payments ought to be in all 
cafes. If fuch Tables are wanting, recourle muft be had 
10 fome fuch eafy rules as thofe I have ft.Ated above. 

H 4 He 
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He that wiU give himfelf the trouble to 
calculate, agreeably to the diredions in tbo 
Queftions to which I have referred, will find 
that, taking ail pvtipular cafes together^ 
the rules now given come as near the truth 
as there is reafon to deiire in an affair of thi^ 
nature, tlve defeSis in fomr cafes" being nearly 
compenfated by the excejfes in others. 

I nave calculated here» as well ^s in moft 
other places, from Mr. De Mohre's Hyp%^ 
tkv/is^ becaufe its conformity to the three 
Tables which I have fo often mentioned j 
convinces me, that it gives a prefer medium 
between the different values of tmm and 
(tmniry lives* In the country the probabili* 
ties ot life are much higher^ but in JLmdon^ 
and probably in all great towns aqd fomo 
fmrJUr ones, they are inuch lower. 

It is proper to add, that, according to the 
vnlues of lives and furvivor(hips deduced both 
from the Lorubn and Dr. Haffe/s Table, and 
taking interell as low as 3 per cent, all wo- 
men whofe hulbands arc under 50 years of age, 
might be entitled to an annuity of 24/, dur- 
ing' J{Te Tthe hrd payment to be made at the 
e!u1 of the year in which they (hall be left 
widows) for the fum of 100/. fuppofing 3 A 
udditional given on account of every year 
that they are younger than their hufbands.— « 
At 4 per cent, an annuity of 30/. might bo 
granted on the fame teru^s, 

la 
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Ii>: the year 1690, the company of Mercers 

%u LfOndon^ adopted fuch a fcbeme as thait; 

lad mentioi^ied. For loo^ \n one prefent pay^\ 

menti they entitled every fubfcriber to 4 /jffe 

i^muity for bis widow of 30/.) and this» a$ 

that time^ (when money bore 6 per cent, iv^, 

tereft) was coniiderably lefs than the va}iie of 

the money advanced, fuppoiing ni.Qa an4 

their wives of equal ages. As the intereil 

of money funk, they funk alfo the annuity^ 

$rft to 25/. ^nd then to 20/. and 15/. But at 

laft, after carrying on the fcheme for above 

50 year$> finding the burden of the annui-<^ 

tants too heavy^^ and likely to go pn increari^. 

ting, they were obliged to drop the fchem^ 

and to flop payment. In a little time^ how-r 

ever, by a parliamentary aid of 3000/. perann^ 

which they are now enjoying, they were re^ 

ftored to a capacity of making good all their- 

engagements, and of paying their arrears.-^* 

Their failure, is, indeed, much to be lamented ji 

for, in confequence of it, the public has loft 

the benefit of an institution, that for many 

years promifed the happiefl effe<fls, by en- 

^couraging marriage, and affording relief tp 

indigence. The rapid fall of the interefl of 

moneys their admitting purchafers at too ad^ 

vanced ages; and, particularly, their paying no 

regard to the difference of age between huf* 

bands and their wives, mufl have contribut^f 

cd much to hurt them. Some of the prin^ 

Cip4l caufes, therefore, which have rendered 

then^ 
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them onruccersful^ mai^ be now aroide^i ; 
and for this reafan I mould be glad to fee^l 
feme fimilar fcheme» providing, m this didy 
annuities for Z^> and not for widowbiodf u»r-. 
dertaken. If well planned it would, I tUnk»: 
be a proper objedr of farliamintary eiicoa- 
ragement. 

It iDuft, however, be remembered, that 
the ifliie of the beft fchemes of this kin4 
moft be in ibme degree uncertain. For want 
of proper obfervations, it is not poflible ta 
determine what allowances ought to be made, 
on account of the higher probabilities of V^ ., 
anoong females than males. No prudenee 
can prevent all Ipfies in the improvement of 
money ; nor can any care guard againft the 
inconveniencies to fuch fchemesjc which 
muft arife from thofe perfons being moii 
ready to fly to them who, by reafon of con- . 
cealcd difordcrs, feci themfclvcs mofl: likely 
to want 4:he benefit of them. 

The focicties, therefore, on which i havo 
r^^markcd in the firft Sedion of this chapter, 
wouf^have reafon to take warning from what 
has happened to the Mercers Company f wer« 
the fchemes on which they arc formed per-* 
fcdly unexceptionable. But I have demon^ 
ftratcd that thefe fchemes are very .defedive { 
and that the longer they are carried on, the/ 
more mifchief they muft produce. 'Tis Iraiit- 
(as appears from Qucft. IJI.) to forrh Tuch ' 
fftablifhments with the expedation of fep^ 

ing 
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Ing their fate determined Ibdn by experience 
IFnot more extravagant than any ignoranco^ 
caft tveU make them» they^te^y go on prof*- 
pcR»(Iy for 20 or 30 ycarsf and, if at all toW 
erabie^ they /v/iy iupport themfelves for ^o- 
or 6a years I and at laft end in diilrefs and. 
ruin. No experiments, therefore, of this fort 
(hould b& tried haftily. Aa unfuccefsful ex-r . 
periment mufl: be produftive of very pemi<« 
Cious effedts. All inadequate icfaemes lay 
the foundation oi prefent voiiti on future czJ^-^ 
mity, and afford afiiilance to zfew by difap* 
pointing and opprefling piM^titudes. 

As the peribns who condudt theie ichemes 
can mean nothing but the advantage of the 
public, they ought to liftcn to thefe obferva- 
tion8« At prefent their plans are capable q( 
being reformed; but they cannot continue 
fo always i fpr the greater number of exor<» 
bitint payments they now make to annui« 
fants, the more they cpnfiime the property 
of future annuitants, ^nd the lefs prafli- 
cable a retreat is rendered to a rational and 
equitable and permanent plan {a). They 
(houidj therefore, immediately {b) either reduce 

[a) Sccjj. 82, 83, Sea. I. 

(^) ThuJ; 'was the London Anmjity Society to malcc 
(heir loweft annuity 10/. the next 20/. ancT the higheft 
30/. they nwuld probably be fafe. But, after proceeding 
OQ their prefect plan fome years longer^ fuch aredudion 
|irou}d {ly no qi^^ns be fuffici^nt. 

their 
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their fi;:hcmcs» or change them into one of 
thote which I have propo^. But, I am afc«i4, 
this is not to be expelled. The neglect with 
which they have received iome remonftramrei 
that have been already made to them, gives 
iet£>a to fear, that what has been now faid 
will be in vain ; and that thole who are to 
come after them, maft be left to rue the coa*» 
Jit^ttences of their miftakes. 



SECT. IV. 



Of S^tc'Xi's fzr f residing Aimidties for Old 

Age. 

A General difpofition has lately (hewn it^ 
fclf, to encourage {chemes for granting 
annui:Us to perlbns in the latter ftagcs of life i 
and this has occafioncd the 6th Queftion in 
the former Chapter ; and, as a further and 
more particular direction in cafes of this kind, 
1 have thought it ncceflary here to give the 
fullowiuij Tab!e» 
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loBiwMcafBs 



lO 

20 

35 
40 



Tahei ^ Mv 
latere* 4 ^'' 

1-235 
I '583 
2.028 

I 2.594 

3^369 
4.446 

5-953 



lotcidl 
3 ptr int. 



2.015 
2.444 

2\989 

3-644 
4.508 

5.667 

7.232 



▼aloctSn 
alpajmtntk^ till 
50, to befnijat 
theeodofayfar, 
inlereft ^tf**» 

.0789 
.106 
.146 
.203. 

•297 
.466 

I .822 



I httfcll ' 



.115 
.140 

•193 

'25? 

.366 

'559 
•950 



Vabet of the 



aftcr55»toi 

30 

35 
40 

45 









2.U4 


2.937 


.167 


2.722 


3-<>32 


.241 


3-732 


4.708 


•394 '■ 


S.o»8 


6.1 15 


•703 



.2f f 

.297 

•4^4 

.805 



Valoci flf die 
taitaMMfi^af' 

35 
40 

45 
50 









1.667 


2.290 


•135 


2.234 


2.923 


♦203 


3-043 


3.811 


•327 


4-255 


5.061 


.600 



.i63 

•245 
.384 

.679 



The numbers in the 2d and 3d columns 
of this Table, multiplied by any annuity, 
will give the value of that annuity in ^fingk 

pay- 
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payment^ to be enjoyed for life, by the agcj 
oorrefponding to thofe numbers in the firft: 
column^ after the age mentioned at the head 
of that column.-*— And in the fame manner ; 
the numbers in the 4th and 5th columns will 
give the values in annual payments. — TTius. 
The value of 44/. per annum^ to be enjoyed 
for life, after 50, by a perfon now 40, finter- 
eft at A^per cent.) is c.95, ihultiplied by 44, 
or/. 261.9, ih ^Jngfe payment i and .p22^ 
multiplied bj 44, or /. 36.16, in annuoi pay- 
ihehts till 50, the firH: payment tQ be made 
at the end 6f a year* 

lb order to find the fame values, |)«rtly in 
annual payments^ and partly in any ^ven en-- 
trance or admiffion-money i fay ; ** As the va-- 
** lue of the grven annuity in ^Jingle payment^ 
** (found in the way juft mentioned) is to the 
** given entrance^money i fo is its value in an^ 
•* nual payments, to a fourth proportioftri^ j 
** which, fubtradted from the value in annual 
" payments^ the remainder will be the annual 
** payment due, over and above the given en-' 
•* trance-money/' 

ExAMPtK. 

Suppofe a perfon now 40, to be willing fa 
pay 200 /• entrance-money, bejides fuch aii 
annual payment for 10 years as (hall, toge>^ 
l^er with his eatrance-^money, be fufficieot 

tor 
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to entitle him ta a life annuity of 44/. after 
$0. What oi^ht the annual payiment to be? 

Answer. 

Ir.8.55. — For, I.zSj.g, is to 200/. as 
/. 36. 1 6, to /. 27.6 1 1 which, fubtrafted from 
/.36»i6, the remainder is l/S.^S* 

This Tabic has been calculated from the 
probaiilities and values of lives \n Tables HL 
an4 VI. The probabilities of life aAipng 
the inhabitants of London^ are (as I have of- 
ten had occafion to obferve) much lower 
than among the generality of mankind ; and 
the values in the preceding Table, had they 
been given agreeably to %ht London Obierva-^ 
tionsy would have been lefs. But, certainly, 
an office or fociety, that means to be a per*- 
manent advantage to the public, ought al- 
ways to take higher rather than lower va- 
lues, for the fake of rendering itfelf more 
iecure, and gaining (omt profits to balance /^^^i 
and expences. 

There have lately been eftablifhed, in 
London^ feveral focieties for granting fuch 
annuities as thofe now mentioned ; and he 
^at will compare their true values, as ihey 
!inay be learnt from the preceding Tabl^ 
witK the tirms of admiiiion into the(e fi>cie^ 
Jies, as given in their printed AbJiraSis and 

Tailis^ 
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Ta^kSf mtift be farprited and ihocked. 'thcf 
are all impoiitions on the public^ proceeding 
from ignorance^ and encouraged by credulity 

and follyi 

It has been ftiewn i that the propei* pay- 
ment, (allowing compound intereft at 4. per 
cent.) for an annuity of 44/. to be enjoyed by 
a perfon now 40, for what may happen to 
remain of his life after 50, is 200/. in admif- 
Jion-money\ befides /.8.55, or 8/. 1 1 s.^ in an-* 
nual payments till he attains to 50^ the firft 
of thcfe payments to be made at the end of 
a year, — The conditions of obtaining^ this 
annuity, according to the Tables of the hau-^ 
iahle Society of Annuitants for the benefit of age f 
are 76/. 17/. in admiJfion*money i and 6 A 141, 
in annual payments. — According to the Ta- 
bles of the fociety of London Annuitants for 
the benefit of age ^ the conditions of obtaining 
the fame annuity are 30/. in admijion^money^ 
and 10/. in annual pdy merit s.-^T!Y\t Equitabti 
Society of Annuitants requires for the fame 
annuity 38/. 10/. \vi admijpon'money^ and 'i 3 A 
in annual payments. The true value is, Of^r 
and above the adtnifjion-money juft mentioned, 
an annual payment of 30/. \'js. (intereft refek- 
oned at 4 per cent.) or an annual payment of 
36 /. 1 5 X. intereft reckoned at 3^ per cent.^*^ 
The London Union Society for the comfortable 
fupport of aged members promifes an annirity 
€rf no lefs than 50 guineas for life, after ^o^ 

tor 
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bajieribn now 40 for 40/. \os. in admif- 
&)0-money, and 7/. in annual payments. 

The Amicable Society of Annuitants for the 
benefit of age y promifes an annuity oiztL per 
anmimj for life, to a pcrfon now 40, after at- 
taining to 50, for 28/. i6f. in admiffion-mo^ 
Wff and 6/. in annual payments. -^Tht true 
viae of this annuity is 28/. 16 s. in ^^/?7^ 
Jion-money, and 17/. 8x. in annual payments, 
(intereft fuppofed at /^per cent.); or the fame 
fam in adm^on-money, and 20 1. iSs. in an-' 
nual payments^ intereft fuppofed at 3 per cent. 

The Provident Society for the benefit of age 
promifes an annuity of 25/. to a perfon now 
40» after attaining to 50, for 34 guineas in 
admiffion-money, and eight guineas in annu- 
al payments. The true value is, 34 guineas 
in admiffi^n-moneyy and 15/. 12 s. in annual 
payments, intereft at 4 per cent. ; or, the 
fame fum in adm^gbm-^money^ and 1 9/. in annual 
payments, intereft being, at 't^ per cent {a). 

But I will not tire the reader, by going, in 
this manner^ thro' the fchemes of all thefe fo- 
cieties. The contrivers of them, it is certain, 
can know nothing of the principles on which 
the rule in Qdeft. VI, and the demonftration 
of it in iSm Appendix is founded ; and, there- 
fore, if unwilling to be gtiided by the autho-. 

(4i) The account he^ given of the terms on which z 
perlbn whofe age is 40, is admitted into thefe focietiea« I 
have taken fr6m their printed Tables as they flood at the 
end of the year 1770.— In the younger ages the defici- 
tacies are greater, 

J ritjf 
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rity of mathematicians, it may not be poflGlr- 
ble to convince them of their miftakes, I 
will, however, offer to them the following 
demonftration, which will be underftood, . 
without difficulty, by every one who knows, 
how to compute (j)'the increafe of money at 
compound intereft. 

The value of a life at 50, (intereft being at 
4 per cent.) is 1 14 years purchafe by Table 
VI. For an annuity, therefore, of 44/. per 
annum for life, to be enjoyed by a peffon at 
this age, 498/. ought to be given, TCwo in 
three of a number of perfons at the age of 32 
will, (by Tables III, IV, andV,) live to 50; 
arid therefore, in order to be able to pay aA 
annuity to them of 44/. for life, after 50, the 
money now advanced by every three j oughts: 
to be fuch as will, in confequence of beingi: 
laid up to be improved, increafe in 18 years 
10 double 498/. or to 996/.— From the pr^. 
ceding Table it may be learnt, that tlie mo- 
' ney which ought to be advanced by every 
fingle perfon is 165 A or by three periba$ 
495 A and this, in 18 years, will double it-^ . 
feJf, or increafe to juft the fum that wiUi 
then be the value of the annuities to be paid. 
— But the money required in this cafe by tl>!B 
Laudable Society^ is 14/. ii^, 9^. frora each 
member at admiffion, beiides an annual pay- 
ment of 4/. The admiffion-money, there-, 
fore, of two. members, being 29/, 3 J. td^ 

{a) The eafieft method of doing this, is taught in the 
rules annexed to the Tables in the ArP£Ni>ix. 

may 
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taay be increafed to twice this Aim, or to 

58/. ys. An annual payment of 4/. for 18 

years will, if perfe<flly improved at ^ per cent ^ 

compound intereft, increafe to 102/; and two 

fach annual payments will increafe to 204/. 

The whole pay, therefore, of two mem-^ 
bers will produce at the end of 18 years 
262/. 7^. •— A third part, I haVe faid, will 
die virithout attaining to 50, and thefe will 
live one with another 10 years. An annuity 
of 4A, for this timej will produce a capital of 
48/. and this capital improved for eight 
years niore will increafe to 66 /. The whole 
profiti therefore, from the member who will 
die is^ his admiffion-money doubled and ad- 
ded to 66/. or 95/. 3/. bd. And this fum 
added to 262/. js. makes 357/. Joj. td. 
^tjuohoie money with which the fociety can 
b6 providedj at the end of 1 8 years, to bear 
the expence of two life-annities, worth toge-^ 
ther 996/. 

By a fimilar computation it may be founds 
that the improvement of money at only 3 
per cent. vi'^Jink tht former fum to 329/. at 
the faiiie" time 'that the value of the annuities 
will be raffed to iiooA 

The deficiencies in the fchemes of all the 
other focieties, except the Provident Society^ 
are liO lefs confidcrable {a). — What confu- 

. fion 

{a) Some of thefe focieties tell ui, that the {Payment j 

oil wfmiffion Ihall increafe, as the number of memberaf 

jocreafesi and they have pradifed on this rule juft as if 

I 2 Jbe 



1 1 6 Of Schemes for prowdiHg 

iion then muft they produce (bme* time or 
other ? How barbarous is it thus to. draw ixio-' 

ncy 

the value of an annuity was nothing determmate in itfelf^ 
but depended on the number of perfons who have been 
purchafers. But the true defign may perhaps be^ X» 
quicken the public in their applications. 

Should any of thcfe focietics, fenfible of their miftalces, 
refolvc to reform themfelves, they ought to confidcr, that 
this cannot be done by only obliging yjirfurf meiObers to 
pay the juft values of the annuities ptx>raifed them. All 
the prefint members muft like wife, befides raffing their 
payments, make compenfation for what they have hi- 
therto paid too little ; and this compenfation' is; to b*e dil« 
cul^ted in the following manner. — " Find the wh(d# 
*^ amount to the prefent time of the payments which have 
^^ been made. Subtradl this from tlie whole amount of 
" the pajrments which /fe«i/ have becii made; anff iKe 
" remainder will be the compenfation inquired." 

Example. In the Laudable Society of Amukantfy the 
condition of a title to 44/. per annum for life, after 50;, to 
a perfon at the age of 40, was, 4 years ago, 34.A ifSm 
in admi(fion-money, befides an anrraal payment of pA 
14/. 'till he attained. to 50.— -The admifBon-raoncJr wi)t^ 
(reckoning compound intereft at ^p^r cent, ) amount m fear 
-years to 39/. 45. and the annual payment to 28/. The 
whole amount, therefore, of the payments of a member 
admitted 4 years ago, is 67/. 45. — But the value of ti|)e|. 
annuity was 37A 41. in annual payments, bffides 34/. 
17^ in admiffion-money ; and thefe payments, during 
the 4 years, would have amounted to 195/. The diffe-* 
rence, therefore, between thefe two amounts, or 127/1 
i6i. is the compenfation which fuch member ought to pa^ % 
and if he continues a member without paying iC, (b&^ 
fides raifing^his annual contribution to 37/. 41.; he muft 
cither lofe his annuity, or owe it to injureice. 

I have taken intereft here at '^per cent, becaufe I think 
thefe focieties cannot reafonably depend on always im- 
proving the nioney they receive at a higher rate. 

Since I writ the above> I have found, thait the adimf^ 
fion-money requij^ed by this fociety^has* lately, received: 

another 
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^ncy from the public by promifes of advantages 
that cannot be obtained ? Have we not al- 
sefAy fuffered too much by bubbks ; and, if 
nothing c;lfe can check the frenzy that en- 
courages them, ought not the legiflature to 
interpofe its authority ? 

I do not, however, mean to condemn all 
iaftitutions of this kind. They may be very 
ttfeful, if the full values are taken, and pro- 
TOr care is ufed in the improvement of money. 
Intcreft, in thefe cafes, ought not to be reck* 
oned higher than 3 per cent, and, fuppofing 
jQopey improved at this rate, a perfon, for a 
Jinglle payment of 50/. before he is 40, 
Anight be entitled to a life-annuity of 10 gui- 
ii^%, after ^^i or, if he chufes it, to a life-an- 
nui^ of 17A after 60. But if he pays the fame 
.^m before he ii 34, he might be entitled to 
JH life annuity of 14/. after s^, or 22 1, after 
;6o* 25 /• might purchafe for him ^^^ thefe 
IttiauiCies; and.ioo/. doubk. 

A fociety or office that would go on thi* 
jiUliy mignt do great fcrvice. Perfons in 

another advance. At the age of 40, in particular, it is 
ildvanced to 108A 7f.-?-whcn they have further cither ad- 
Va&ced the admiffiop-money to double this fum, dr iripUA 
the annual paynaeots, they will be abmfl right with refpeA 
40 tUis particular age, provided the ampenjation'fnoneyy]uft 
fiienti<nied| has been paid. 

Thefe focieties, tho' their plans are to infufficient, may, 
^fter:beginning their payments to annuitants, continue 
Aem 15, or, perhaps, 20 years ; but it vfill bp by rob- 
Hop alT the younger members. 

1 3 xVi 
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the lower ftations of life might be brought 
to a habit of induftry, in the beginning of 
life, by ftriving to get 25/. or 50/. beiofe*!- 
hand in order to purchafe fuch annuities, and 
thus to make provifions for themfclves in the 
more advanced parts of life, when they will 
be incapable of labour. 

There are now eftablifhed in Hoffund fomt 
inftitutions of this kind. — Any poor perfons 
there, I am informed, who can ^ before they 
attain to a particular age, lay up 50/. may 
make ufe of it in buying for thcmfelvcs^ a 
right to be admitted, when 50, or at any 
time afterwards, to houfes prepared on pur- 
pofe, for providing them with all the con- 
veniencies of lodging and board. This is an 
excellent inftitution ; and I wifli there was 
fome imitation of it in this kingdom. 

Confiderable profits would, in this, cafe be- 
received, from the payments o{ fome who 
would chufe to delay ^om^ into fuch houfiia; 
and of others who would grow rich cinougk 
to be above them. 

It is proper to obferve here, that inditutit- 
ons of this kind would furnifti one of the 
fafejl ways of providing for widows. — A mar- 
ried man might, by paying 100/. before his 
wife attained to 40, entitle her, after ^^^ or 
60, to a life annuity of 21/. or 34/, ^ Or,'by 
paying the fame fum before fhe. attained to 
34, he might entitle her, lifter the, fame agesjj 

; t9 
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to a life annuity of 28/. or 44/. {n) \ and in 
this cafe he would have a chance of ftiaring 
himfelf in the benefit of the annuity. 

I have called this xhtfafeji way of provid- 
ing for widows, becaufe attended with none 
of the dangers arifing from difproportion of 
age between men and their wives, and from 
the admiffion of perfons labouring under con- 
cealed diftempers. 

I cannot conclude this Section, without 
mentioning the following plan of a provifion 
for Old Age. 

Let 1 3 guineas be given as entrance-money ; 
and let bcfides iL zT. 3/. 4/. &c. be given 
at the beginning of the ift, 2d, 3d, 4th, &c. 
years, as the payments for thefc years refpec- 
tivelyi and let the laft payment be 16/. at 
ihc beginning of the 16th year. All thefe 
payments put together will, according to the 

?robabiljties of life in the 3d, 4th and 5th 
'ables, (intereft being at 4/^r cent.) entitle a 
perfon, whofe age was 40 when he begun 
them^ to an annuity, after 15 years, begin- 
ning With 15/. and increafing at the rate of 
I /. every year, 'till, at the end of 15 years 
more, or {i) when he has attained to 70, it 

(a) The fame payment before 30, would entitle to an 
annuity of 22 L aftdr 50. 

(b) According to the probabilities of life in the London 
Table, this annuity (hould be greater. — A Theorem for 
£nding what the annuity ought to be in thcfe cafes, is 
given in the Appendix, Note (I). 

I 4 becomes 
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,becoines a (landing annuity of 30/. for the 
remainder of his hfe. 

If the addition of tbr^e guineas is tnade to 
the entrance-momy^ioT every year that any life 
between 30 and 40 falls (hort of 40, the va- 
lue will be obtained nearly, of the fanje an? 
nuity to be enjoyed by that life, after the 
fame number of years, and increafing in the 
fame manner, 'till, in 30 years, it becomes 
Jiationary and double.-^ThXs plan is particu- 
larly inviting, as it makes the largejl payments 
become due, when the near approach of the 
annuity renders the encouragement to theni 
greateji ; and as, likewife, the annuity is tQ 
increafe continually with age, till it comes tq 
be higheft (^), when life is moft in the de-? 

clinei 

[a) The lower part of mankind are objefts of parti- 
cular compaiEon, when rendered incapable, by accident, 
ficknefs, or age, of earning their fubfidence. This has 
given rife to many very ufeful focieties among tlicm, for 
grantino^ relief to oiie another, out of little funds fu'ppliccl 
by weekhf contributions. A' fociety of this kind, fohnedl 
on the following plan, would probably thrive, and might, 
on fome accounts, be even more ufeful than the inftitif* 
tions in Holland^ mentioned in p. 118. 

Let the fociety, at its firft eftablifliment, confift of lOO 
pcrfons, all between 30 and 40 ; and whofe mean agt 
may therefore be reckoned 36 j and let it be fuppofcd tx3i 
be always kept up to this number, by the admiflion of 
pew members, between the ages of 30 ^nd 40, as old 
ifnembers die off*. Let the contribution of each member 
be four-pence ^^ week, making, from the whole hoiy^ 
an annual contribution of 85/. I7J. — Let it be further 
fuppofed, that fcven of them will fall every year into <iii^ 
orders, thait (hall incapacitate them for /even jveeks.— *^ 

30./. 



iC^e, and when therefore it will be moft 
xiieful.'-^It is further a rpconun^ndation of 
this plan» that lefs depends in it on the ^^ 
frowment of money than in moil other 
plans. -~ But I muu leave thefe hiiits to bp 
purfincd by others^ 

S E C T. V, 

Of the Amipable Society for a perpetuql j^^ 
ranee Office: And the Society for equkqbU 
AJfarances on Lrues and Survivorjhips^ 

THE lothProblemhas been^iyen, with 
.a particular view to .the corporation ,of 
^c Amicable Society ^ for a perpetual Affu- 

30/. 12 X. of the annual contribution will be juft fuffici- 
ei)C» to enable the fociety to gunt to each of there.i2f« 
ffr wp^kf jduring their illneil!^. And t^e remaining 55 /» 
fir annumj laid up and carefully improved, at J^^ per cent. 
will increafe to a capital that ihall be fufficient, accprd* 
iftg to the chances of life in Tables III, tV, and V, to 
ipnable the fpcjety .to, pay to every n^emter, ^fter attaining 
^ fil years pf age, or ifpon entering .bis.68t;h year, an 
annuity, beginning, with 5/1 and increafins; at the rate 
of I /. every year for (even years, *till, at the age of ^5, 
jt came tpipf ^ Aa^din^ annuity of .12 /. for the remain- 
der of life. 

WerejTiich a Ibciety to make its contribution /^v^^ 
fence pier vfttky an allowance of 15X. might be made, on 
the iame fuppofitions, to every member during ficknefs ; 
befides ,t|)e payiQcnt of an ann,uity beginning with 5/. 
when a menaper entered his 64th year, and increa|ingfoi: 
15 years, ^till, at 79, it became fixed for the remainder of 
fife at iol 

If tl}e probjibiliti^s of life are lower aiQQng.th^ labour- 
log poofs^an among the generality of mankind^ this 
plan will be lb nufch the ixidre fure of fuccceding. 
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rancc-officc on fingle lives, kept in Serjeanfs-^ 
Inn. This fociety was cftabliflied in 1706, 
and is the only one I am acquainted with, 
which has ftopd any confidcrable trial from 
time and experience. The annual payment 
of each member ufed to 'be 6 /. 4 j. payable 
quarterly; but it has been lately reduced to 5/. 
The whole annual income, hence arifing, is 
equally divided among the nominees^ or heirs 
of fuch members as die every year ; and this 
renders the dividends among the nominees in 
different years, more or lefs, according to the 
number of members who have happened to 
die in thofe years. But the fociety now en- 
gages, that the dividends fhall not be lefs than 
150/. to each claimant, tho' they maybe 
more. — None arc admitted whofc ages arc 
greater than 45, or lefs than 12 5 nor is there 
any difference of contribution allowed on ac- 
count of difference of age. 
, This fociety has, I doubt not, been very 
ufeful to the public ; and its plan is fuch^ 
that it cannot well fail to continue to be (6^ 
It might, however, certainly have been much 
more ufeful, had it gone from the firft on a 
different plan. It is obvious, that regulating 
the dividends among the nominees by the 
number of members who die every year, is 
not equitable ', becaufe it makes the benefit 
which a member is to receive to depend, 
not on the value of his contribution, but 
on a contingency, that is, the number of 
menibers that fhall happen to die the famq 

year 
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year with him. This regulation muft al(b 
liave been difadvantageous to the fociety; a$ 
will appear from the following account of 
the natural progrefs of the affairs of fuch a 
fociety, when eftablifhed on a right plan. 

Suppofe a thoufand perfons, whofe conir 
mon age is 369 to form themfelves into a fo« 
cicty for the purpofe of ajjuring a particular 
fum at their deaths, to fuch perfons as they 
fhall name, in coniideration of a particular 
annual-contribution to be continued during 
their lives. Suppofe the annual contribution 
to be 5/. and the firft payment {a) to be 
made immediately. Suppofe, likewife, the 
original number of the fociety to be con* 
Aantly kept up by the admiffion of new 
members, at 36 years of age, in the room of 
fuch as die. — In Queft. X. p. 33, it appears, 
that an annual payment, beginning immedi- 
ately, of 5/. during a life at the age of 36,fhould 
entitle, at the failure of fuch a life, to 172/. 
reckoning intereft at 4 per cent, and taking 
Mr. DeMoivre's valuation of lives.— A tBou-- 
Jand perfons, all 36 years of age, will die off 
at the rate of 20 every year. The difburfe- 
ment3> therefore, of fuch a fociety will be» 
the firflyear, 20 times 172/. or 3f44o/. and 
its income will be 5000/. It will, there- 
fore, at the end of the year, have a furplus 

(a) Such payments, it has been fbewn, Queft. VIII. 
p. 28, are better than any half y&zrly or quarnrly payments, 
Md at the fame time they fave fom? troMble. 

pf 
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jof 1560/. to put to intereft. -— Iri cottki* 
quence of the yearly acpeffipps to fuppiy /va- 
cancies, the number djrkig annually will be 
always increafing after the firft year. In 50 
years it will attain to a nkmmwn i and thenj 
the affairs of the ibciety will becomt^afio^ 
nary, and the number dying annm|Uy w^U b(; 
40> and its annual expence will ibe :6j88o/. 
exceeding the annual contribution i^SSoi. 
BvkU in the mean time, by improying its fur- 
plus moneys, it will have rflifed a capita} 
equal to this exceis, and, confequently»:its afr 
iairs will be fixed on a $rm bafis f or aU fubr^ 
Sequent times. 

Suppofe now, that fqch a:ibciQty, at itf 
eftablifhment, ihould refplve to divide it^ 
yvhole yearly income among the nominees ojF 
^eceaied mernbers. The efFed .of this woul4 
be, that no capital could be raiiied; that jth? 
dividends payable to nominees wptild diminiih 
continually, till, at the ^rne that the groUr 
eft number of m€^mibers came to die annmiijf^ 
or at the.end of 50 years, they wovtld be rer 
duced to h^f ; ^nd ,all claiqiants, ^ftcr this 
period, receive too little, becaufe the firfl clai^ 
mants h^4 receivied too muph («)• 

At 

{a) The reverfe of this will take place, if fuch a fo« 
icjety h^im wifh f^mhting all jat;all ages, and after w^d|i 
changes its plan, and limits the age of admiifion. In this 
cafcj-thc number oi yearly deaths will ht^reateft at firft, 
and the dividends (Tnatlejl. In confequence pf iltering its 
plan, the yearly deaths will leffen gradually, and the divi* 
dends rife ; but iji time both would return again to their 
original ftate. 

The 
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At the time of th« iriftitution of tht AmU 
cdk Corporation^ the intereft of money was 
at 6 per etnt. and^ as they admit all between 
' 12 and 45^ the ftiean age of admiiiion cai^ 
i20t probably be fo great as 36. It appears, 
therefore^ that had they avoided the error 
now mentioned, and gone from the firft on 
the plan I have defcribed ; they might have 
aH along, paid to each nominee lyzl. beiides 
raifing a capital much greater, in proportion 
to the number of members, than that I have 
fpecifiedi by the help of the excefs of their 
annual payments above 5/. and fome other 
advantages which they have enjoyed {a). 
Indeed» I cannot doubt but that, with the^ 
advantages^ they might, before this time, 
have found themfelves able to pay at leaft 
200 L CO each nominee*, and at the fame time 

The fbUowuig fa£b incline me to fufped, that this 
remsrk may be applicable to the JmicaiU OfrporatUn. 

Fir& In their original charter^ as it is given in their 
printed abftsa£ls, there is no limitation of age menti-* 
oned I but 31 years afterwards, I find a bye- law made 
againft adfriittihg any perfon who'fhbuld be above the 
age of 45, or under 12. — Secondly. In their printed 
aovertifemeAts in 1770, it is faid, that in 59 years they 
had paid, among 3643 claimants, 378,184/* from 
whence it follows^ that tho* the average of their divi'- 
dends, for the laft 17 years, has been 154/. the fame ave- 
rage^ for 59 yearS) is only 104/. 

{a) A furplus^ from a ihoufand members of only fiut 
JbiUmg9 /t/r annum^ duly improved, at 4 per cent, woutd^ 
in 41 yean, produce a capital of 25,000 A 

rcftriaed 
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reflridted themfelveSt as they now do^' tO:Wl 

annual payment of 5/, (j). 

I have already mentioned one inftance iii^ 
which the plan of this fociety is not equita*' 
ble. Another inftance of this is, their re- ^ 
quiring the fame payments ffom all per-' 
Ions under 45, without regarding the diffe- 
rences of their ages ; whereas, the annual 
payments of a perfon admitted at 45, ought 
to be double the annual payment of a perfon 
admitted at 12. 

Further. The plan of this (bciety is (a 
narrow, as to confine its ufcfulncls too much* 
It can be of no fervicc to any perfon whofc . 
age exceeds 45. It is, like wife, far from be- 
ing properly adapted to the circumftances of 
perfons, who want to make affurances on theif 
lives, for only fhort terms of years.— Thus j 
the true value of the affurance of J <o/. fof 
10 years, on the life of a perfon wnofe age 
is 30, is, by Queft. XIV, (intereft being at 3 per ' 
cent.) 2/. 1 3 J. in annual payments for lO 
years, to begin at the end of the firft year > 
and fubjeft to failure when the life fails. But 
fuch an affurance could not be made, in this 
fociety, without an annual payment of 5/.— 
Neither is the plan of this fociety at all 

{a) It ihould be remembered^ that all this is faid on 
the fuppofition, that proper care hasf been taken to keep 
out: unhealthy perfons ; and that the probabilities of life 
among the members of this fociety, are the fame with 
thofe in Che 3d, 4.tb, and 5th Tables, in the Appendix^ 

4 adapted 
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9d«pt€d to the circumftances of perfons^ who 
want to make aiTurances on particular fur'- 
vivorfhips. — For example. A perfon pof- 
fdTed 01 an eflate, or falary, which mufl be 
loft with his life, has a perfon dependent 
upon him» for whom he defires to fecure a 
fum of money^ payable at his death* But, 
he defires this only as a provifion againft the 
danger of his dying^ip;^^ and leaving a wife, 
or a parent, without fupport. In thefe cir- 
cumuancesj he enters himfelf into this fo- 
ciety ; and by an annual payment of 5/. en- 
titles his nominee to 1 co/. In a few years, 
perhaps, his nominee happens to die ; and, 
having then loft the benefit he had in view, 
he determines to forfeit his former payments, 
and to withdraw from the fociety. In this 
way, probably, this fociety muft have gain- 
ed fome advantages. But the right method 
would have been, to have takeq from fuch a 
perfon the true value of the fum afiured, 
** on the fuppofition of non-payment, pro- 
" vided he ihould furvive/' In this way he 
would have chofen to contraft with the fo- 
ciety ; and had he done this, he would have 
paid for the ajfurance^ (fupppfing intereft at 
3 per cent, his age 30, the age of his w- 
mtnee 30, and the probabilities of life as in 
the 3d, 4th, and 5th Tables) 3/. Zs. {a) in 
annual payments, to begin immediately, and 

to 

{a) The value of 150/. payable at the death of a per- 
fon, aged 30, provided he furvives another perfon of the 

famo 
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to be continued during iht joint GOndiiilftiittr 
of his own life^ and the life of his nominee. 

All thefc obJcSions irt reiiiovcd by ditf 
plan of the fociety kept in Nkbolas^Lanei 
Lombard-Street^ which has juftly ftiled itfclf v 
the Society for Equitable AJfurances on Lives 
and Survroorjhips. This Society, if du« care 
is taken, may prove a very great public be- 
nefit. It was founded, in confequence of 
propofals which had been made, and lee*' 
tures, recommending fucha defign^wUch had 
been read by Mr. Dodfinty the author of thci 
Mathematical RepojUtory. It affures any fums^ 
or reverfionary annuities, on any liyes^ foi^ 
any number of years, as well as for the whdk! 
continuance of the lives, at rates fettled by 
particular calculation, and in any manner 
that may be heft adapted to the views of the 
perfons afTured. That is ; either by making 
the aflured fums payable certainly at the fai- 
lure ot any given lives ; or on condition of fnv^ 
viVorfhip ; and alfo, either by taking the 
price of the affurance in one prefent pi^fnient i 
or in annual payments^ during any fingle ot 

fame age, is, by Queft. XL Chap. I. /. 45.65 ; and thix 
value divided by 13.43, (the value increafed by onity, 
of two joint lives both 30) gives /.3.4, or 3/. 8x.— ^ . 
The value of the fame reversion, according to the pro* 
labilities of life in London^ is, /.49.19, in me pzjttittit i 
and 4.16, in ^ii^iiia/ payments, during the joint lives, ther 
^rft payment to be made immediately. 

JoiaC 
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)dlM*]ifte6, or any terms lefs than the whole . 
contiMrance of the lives.— In fliort ; the plan 
of this ibeiety is fo extenfive, and fo impor- 
tant, that I cannot fatisfy my own mind, 
without offering to the gentlemen concerned 
ioidie direftion of it, the folio wirig obfer- 
vations, hoping they will not think them 
impertinent or improper. 

Firft. They fliould confider what diftrefs 
would arifc from the failure of fuch a fcheme 
in any ftiturc time ; and what dangers there 
are, whidi ought to be carefully guarded 
againft in order to fecure fuccefs. I have al- 
ready more than once obferved, that thofe 
perioDS wfll be moft for flying to thefe efta- 
bliihilients, who have feeble conftitutions, 
or are febjedt to diftempers, which they knovr 
reader their lives particularly precarious; 
and it ia to be feared, that no caution will be 
fufficient to prevent all danger from hence. 

Again. In matters of chance, it is impof- 
fible to fay, that an unfavourable run of 
events will not come, which may hurt the 
beft contrived fcheme. The calculations on- 
ly determine probabilities; and, agreeably to 
thefe, it may be depended on, that events 
will happen on the whole. But at particu- 
lar periods, and in particular inftanccs, great 
deviations will often happen ; and thefe de- 
viations, at the commencement of a fcheme, 
muft prove either very favourable, or very 
unfavourable. 

K But 
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But further. The calculations (uppoici 
that all the monies received are put out ioH 
mediately to accumulate at compound inte- 
reft. They make no allowance for loiTes, or 
for any of the expences attending manage* 
ment. On thefe accounts, the payments to 
a fociety of this kind, ought to be fomewhat 
more than the calculations will warrant. The 
intereft of money ought to be reckoned low; 
and fuch Tables of Obfervation^ ufed as give 
the higheft values. Mr. Dodforty I find, has 
paid due attention to all this, by reckoning 
sntereft, in his calculations for this fociety, 
at 3 per cent, and taking the loweft of all the 
known probabilities of life, or thofe deduced 
from the London bills of mortality {a). Therm 
is, befides, a liberty provided of making a 
call on all the members, in cafe of any par* 
ticular emergency. It is, therefore, highly 
probable, that this fociety is fecure. Th^ 
laft expedient, however, would be a very dif- 
aigreeable one^ ihould there be ever any oc- 

{a) It ought, however, to be remembered here, that in 
felling life-annuities to commence either immediately, 
or after given terms; and alfo in fome other caies, toa 
values come out lefs in confequence of /!nc«r probabtlities 
of life. Would it, in fuch inftances, be taking an unfair 
advantage, to eftimate the values by the 3J, 4th, or ctb 
Table in the Appendix, rather than the LondonTM^ ?-— 
Thus ; was the fociety to fell 20A per annumy for life, to 
a perfon now 30, after attaining to 50, the vakie, ac« 
cording to Dr. Halley^s Table, would, reckoning intereft 
at 3 piT cent, be 90/. in a fmgle payment j but, acdorJ* 
ihg to the London Table, the ysitue wouM be oiily joL 

cafioa 
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Cafion for having rccourfc to it; and, in order 
ft) guard flill more efFedually againft danger^ 
it would not, I thinks be amifs to charge a. 
profit of 3 or /^.per cent, on all the payments* 
•-Should the confequence of this proves that 
iu fome future period the fociety^fhall find 
^itfelf pofiefied of too large a capital, the 
harm will be trifling, and future members 
will reap the advantage. But this leads me 
to repeat an obfervation of particular confe- 
quence« 

. As this fociety is guided in every inftance, 
by ftri£t calculation, it is not to be expedied 
that it can meet with any difficulties for 
many years ; becaufe, not till th^ end of 
many years after it has acquired its maximum 
of members, will the maximum of yearly clai- 
mants and annuitants come upon it ? Should 
itf therefore^ thro' inattention to this remark^ 
and the encouragement arifing from the pof-^ 
icffion of a large fdrplus, be led to check or 
flop the increafe of its ftock by enlarging its 
dividends too foon, the confequences might 
prove pernicious* 

Again ; I would obferVe, that it is of great 
importance to the fafety of fuch a fociety, 
that its affairs (hould be under the infpedlion 
of able mathematicians. Melancholy expe- 
rience ihews, that none but mathematician^ 
are qualified for forming and conducing 
fehemes of this kind.-*- In (hort; dangerous 
miftakes may fometimes be committed if the 
k a affairs 
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affairs of fuch a fociety are not managed cart* 
fully and prudently. One inftance of this S 
cannot avoid mentioning. 

A perfon, who defires to affurc a particu- 
lar fum, to be paid at the failure of nis life, 
on condition of the furvivorfhip ' of another 
life, may chufe t6 pay the value in annual- 
contributions during the continuance of his 
own fingle life, rather than during the con- 
tinuance of the joint lives, becaufe the an- 
nual contributions, in this cafe, ought to be 
much lefs. But a fociety that would prac- 
tife fuch a method of afj'urance would hurt 
itfelf ; for, as foon as the life, on whole for- 
vivorftiip the afTurance depends, is extinft^ 
the perfon afTured, if then living, would have 
no longer any benefit in view ; and, there^ 
fore, would make his payments with reluc-* 
tance, and, in time, perhaps, entirely with-* 
draw them j the confequence of which would 
be, that the fociety would fuffer a lofs by 
being deprived of the juft value of the cx- 
pedation it had granted. The plan of a fo- 
ciety ought always to be fuch, as that the 
loffes arifingfrom difcontinuance of payment, 
fbould fall on the purchafer, and never on 
the fociety. 

I muft not forget to add, that it is neceA 
fary, that fuch a fociety (hould be furnifbcd 
with as complete a fet of Tables as poffible. 
This will render the bufinefs of the fociety 
much more eafy, and alfo much more capa- 
ble of being condudted by perfons unlkilled 

in 
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in mathematics. It will alfo contribute much 
to itsfqfety. For in all cafes to which Tar- 
hU% can be extended, there would be no oc- 
<xaAoQ for. employing any calculators ; and» 
confequently, a danger would be prevented 
to which, tho' it is not ntyiv, it may hereof- 
Ur be expofed ; I mean, the danger of hap- 
pening to truft unfkilful, or carelefs calcula- 
tors. — ^Mr. Dodfon^ I find, has furnifhed this 
fociety with fome important Tables ; and his 
ikill was fuch, that there is no reafon to 
doubt, but they may be depended on. They 
have alfo others which, I believe, are fafe 
and accurate. But there are fome ftill want- 
ing which fhould be fupplied ; and all fhould 
be fubjeded to the examination of the beft 
judges, and afterwards publiftied; together 
with a minute account of the principles af- 
fumed, and the method taken in compofing 
them. Such a publication would be a valu- 
able addition to this part of fcience ; and it 
would alfo be the means of increafing and 
cftablifliing the credit of the fociety. 

In Queftions 4th, 6th, loth, nth, 14th, 
15th, and 1 6th, I have, with a particular view 
to this fociety, given rules, by which may 
be formed every Table it can want, for {hew- 
ing the values of aifurances on the whole du-' 
ratioriy or aliy terms^ of any one or two lives, 
in all poffible cafes ; and nothing but care 
and attention can be neceflary to enable any 
• good arithmetician to calculate from them, 
K 3 Perhaps, 
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Perhaps, this may be as much bufinefs as 
one foctety (hould undertake. Rules, he 
ever, for finding the value* of ajfurances^ 
mod cafes, where the whole duration of 
three lives is concerned, may be found in ] 
Simp/on s Select Exercifes, from pag. 29< 
j>. 307 ; and it is not poffible they flic 
follow a better guide* 
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CHAP. IIL 

(y^PuBuc Credit, «W/i&^ Nation Ail 
Debt. 

THE National Debt is a fubjeft in which 
the public is deeply interefted. Some 
obfervations have occurred to me upon it, 
which I think important ; and for this rea- 
fon, though foreign to my chief purpofe iii 
this work, I cannot help here begging leave 
to offer them to the reader's attention. 

The pradice of raifing the neceflary fup- 
plies for every public fervice, by borrowing 
money on intereft, to be continued 'till the 
principal is difcharged^ muO: be in the high* 
eft degree detrimental to a kingdom, unlefs 
a plan is fettled, for putting its debts into a 
regular and certain courfe of payment. When 
this is not done, a kingdom, by fuch a prac- 
tice, obliges itfelf to return for every fum it 
borrows infinitely greater fums; and, for the 
fake of a prefent advantage, fubjefts itfelf to 
a burden which muft be always growing 
heavier and heavier, 'till it becomes infup- 
portable. 

This feems to be now the very ftate of 

this nation. At the Revojuution, an ^ra 

K 4 in 
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in other refpeds truly glorious, the pradlicc 
I have mentioned begun. ■ Ever^fince, the 
public debt has been increafing faft, and 
every newr w^ar has added much more to it, 
t^n was taken from it, during the precede 
ing period of peace. In the year 1700, it 
was 16 millions. In 1715, it was ^^ mil* 
lions, A peace, which continued ^till 1740, 
funk it to 47 millions ; but the fuccecding 
war increafed it to 78 millions; and the 
next peace funk it no lower than 72 mil* 
lions. In the lajl war it rofc to 148 mil- 
lions ; and, at a few millions lefs than this 
fum it now Hands, and probably will ftand, 
'till another war raife^ rt perhaps to 206 mil* 
iions. — One cannot refledt on this without 
terror. — No refources can be fufficient to fup- 
port a kingdom long in fuch a courfc. 'TiS 
obvious, that the confequencc of accumulat* 
ing debts fo rapidly ; and of mortgaging pof^ 
terity, and funding for eternity, in order to 
pay the intereft of them ; muft in the end 
prove deftrudtive. Rather than go on in this 
way, it is abfolutely necelTary, that no mo- 
ney fhould be borrowed, except on annuities, 
which are to terminate withm a given pe- 
riod. Were this pra<5tifed, there would- be 
a LIMIT beyond which the national debts 
could not increafe ; and time would do that 
*necejjar:ly for the public, which, if trufted to 
the oeconomv of the conduftoi^s of its affairs, 
CQJght pofiibiy never be done. 

3 This, 
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- This^ therefore, is one of the propofals to 
which, on this occaiion, I wilh I could en-* 
gage attention. — I am fenfible, indeed, that 
the prefent burdens of the ftate would, in this 
eaie, be increafed, in confequence of the 
greater prefent intereft, that would be nccef-r 
fary to be given for money. But I do not 
confider this as an objedtion of any weight. 
For let the annuity be an annuity for a 100 
years. Such an annuity is, to the prefent 
views of men, nearly the fame with an annui** 
ty for ever ; and it is alfo nearly the fame \rx 
calculation, its value at 4 per cent, being 
24i years purchafe, and therefore only half a 
year's purchafe lefs than the value of a per" 
petuity. Suppofing, therefore, the public able, 
to borrow money at 4 per cent, on annuities 
for ever, it ought not to give above is. jd» 
per cent, more for money borrowed on annui- 
ties for 1 00 years : But {hould it be obliged to 
give a quarter, or even an half per cent, more (^), 
the additional burdens derived from hence^^ 

{a) Thefe annuities might be kept 18 years without 
being much diminiflied in value ; for, fuppofing intereft 
at 4 per cent, an annuity for 82 years, is within a 49th 
part, or 2/. in 98/. worth as much as an annuity for a 
)00 years* 

Perhaps, in this way of raifing money, it might be beft 
:tP o^r a higher intereft at firft, which (hould fall to a 
lower, at the end of given intervals. Thus, tho' ^^ for 
100 y^ars is equal in value to 1^ per cent, for 17 years, and 
after that 4 per cent, for 83 years, yet the latter might 
appear more inviting. 

would 
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would not be fuch as could be very ienfibly 
felt; and the advantages^ arifing from the 
necefiary annihilation of the public debts by 
time, would abundantly overbalance them. 

Thefe advantages would be^ indeed^ ua« 
fpeakably great. By fuch a method of raifiog^ 
money» the expence of one war would, ia 
time, come to be always difcharged, bc^re 
a new war commenced; and it would be im^* 
pebble, that a date (hould ever have upon 
It, at any one time, the expence of many 
wars; or any larger debts than could be coa«-^ 
traded, within the limited period of the an«* 
noities : and, confequently, it would enjoy 
the invaluable privilege of being rendered^ 
in fome degree, independent of the manage^ 
ment of its finances by ignorant or unfaithful 
fervants. 

I mud; add, that it is by no means necef- 
fary, that the limited period of the annuities 
fhould be fo long as I have mentioned, or 
100 years : And that, at any time before the 
cxpiratior^ of this period, the public might 
employ any furplus monies, in extinguifhing 
part of the annuities, by purchafing them for 
itfelf at the market price ; and thus it migl^t 
aid the operations of time, and keep its debts 
within any bounds, that its intereft rendered 
neccffary. — Our government has, I know, in 
feme inftances adopted the plan now propof- 
td ; but it is to be wi(hed that, inftead qf 

retradiiig 
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retracing {a) it» as was once done^ it had 
been carried much further. 

I am, however, far from intending to re- 
comnfend this plan as the beft a ftale caa 
purfue. There is another method of gaining 
the fame end, which is, on nKifiy account^ 
preferable to it. I mean, *^ by providing ait 
** annual faving, to be applied invariably, 
♦« together with the intereft of all the fums 
** redeemed by it, to the purpofe of difcharg- 
*• ing the public debts : Or, in other word^ 
'^ by the eftabliOiment of a permanent sink- 
** ING fund/' 

It is wbll known, that this plan has been 
alfo adopted by our government ; but, tho' 
capable of producing the greateji efFeds in 
the $i^fi and fureji manner, it has never been 
carried' into execution. It will abundant- 
ly appear from what follows that this obfer- 
vation is jufl. 

Suppofe the annual faving to be 100,000/. 
This fum, applied now to difcharge an equal 
debt, bearing intereft at i^per cent, will tranf- 
fcr to the public, from its creditors, an an- 
nuity of 4,000/. At the end of a year, 
then, there would be a faving of 104,000/. 
which would transfer to the public another 
annuity of 4,160/. and make the faving, at 

{a) In the year 1720, the nation was put to the ex- 
pence of three millions, in order to reduce feveral long 
and ihort a|inuities then fubiifling, to redeemable terpe- 
initio, 

th« 
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the end of two years, to be 108,160/.— 
Thus, the original fund would go on increas- 
ing, at the fame rate with money improved 
at \ per cent, compound intereft. — At the 
end of three years it would be 1 12,486/. At 
the end of i8 years, 202,587/, Of 36 years, 
410,393/. and of 95 years {a)^ 4,151, 138A— 
At the end of 93 years, then, the nation might 
be eafed of above 4 millions per annum in 
taxes; and above 100 millions of its debts 
would be difcharged, gradually and infeni&bly, 
at no greater expence than 100,000/. perar^ 
num; and, without interfering with any of 
the refources of government; or making any 
other difference, than c^u&n^ JimJs to be ea» 
gaged for a courfe of time to the public, that 
would have been otherwife necefTarily engag-* 
ed to its creditors, and which, therefore, muft 
have been entirely ufelefs to it. 

It is an obfervation that deferves particular 
attention here, that, on this plan, it is of lit- 
tle importance what intereft a {late is obliged 
to give for money : For the higher the in- 
tereft, the fooner will fuch a fund pay off 
the principal. Thus; a 100 millions borrow- 
ed at 8 per cent, and bearing an annual in- 
tereft of eight millions, would be paid off by 
a fund, producing annually 100,000/. in 56 
years; that is, in 39 years lefs time, than if 
the fame money had been borrowred at /^per 
cent. 

(a) See the Qiicftions annexed to the Tables in the 
Appendix. 

jt 
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It follows from hence, that reduftions of 
intereft would^ on this plan» be no great ad-< 
vantage to a ftatc. They would, indeed, 
lighten its prejent burdens ; but this advan- 
tage would be balanced, by the addition that 
would be made to \t% future burdens, in con- 
fequence of the longer time, during which 
it would be neceflary to bear them,— I mealk 
this on the fuppolition, that the favings pro- 
duced by reduftions of intereft, are imme- 
diately applied to the relief of the ftate, by 
annihilating taxes equivalent to them. But 
if this is not the cafe ; and if, likewife, there 
is either no plan eftabliflied for putting the 
publib debts into a certain courfe of payment, 
or it is not faithfully carried into execution ; 
in theib circumftances, redudions of intereft 
m^ prove hurtful. For, firft. They would 
only furni(h with more money for fupplying 
the deficiencies ariling from bad manage- 
ment. And, fecondly. As, in fuch circurn- 
Aances, they would only retard^ and not pre^ 
vent the increafe of the burdens occafioned 
by the public debts, a period would come 
when the affairs of the ftate would get to a 
crtfisi and, at fuch a period, its danger would 
be increafed, in proportion to the redudlions 
of intereft that had been made. 

In order to underftand this ; let us fuppofe, 
thSt a debt, bearing an annual intereft of five 
millions, is the whole debt, which a ftate 
can bear without being fo much opprcft as 

to 



142 Pf P^^ OeStp 

to be near finking. Let it, however, be iiip^* 
pofed to have ftill ibaie laft refources left^ 
vrhich may enable it to bear, for 23 years to 
come, this load, together with every addi-^ 
tional load, which, during this time, may be 
necefiary to be thrown upon it.— Let it fur- 
ther be fuppofed, that at this time, the ftate, 
urged by the fear of an approaching bank<» 
ruptcy, refolves upon entering into fome ef-^ 
fedual meafures for preferving itfdf.— Cer- 
tain it is, that in this cafe, no meafure^ ef-* 
fedtual can be purfued, as the eftabliihment 
of z Jinking fund^ and fuch a faithful applica-* 
tion of it as I have explained. Let this then 
be the meafure entered upon; and let the 
ilate be fuppofed capable of providing afubd* 
producing a million annually. If all the debts 
bear intereft at 6 per cenU this fund would 

fay off three Hfths of them, within the time 
have mentioned^ or, in 23 years; and the 
date might be faved. But if, in conibqoeace 
of redudions, they bear intereft at no'more 
than 3 per cent, the fame fund would not givo 
the fame relief, in lefs than double that time; 
and, therefore, a bankruptcy might prove 
unavoidable {a). 

' (a) In fome other kingdoms a' fpunge might isc t^ 

Elied in fuch circumftances, or the funds reduced one 
alf by an afl: of defpotifm, without occafioning any con- 
vulfions ; but this is not poffible in this free countrf|| 
afid» it is to be hoped, never will be poi&ble. 

Iwifh 
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I wiih I could think, that there is oothing 
in this rcprefentation, that can be applied to 
the prefent ftate of this nation. The intereft 
of tae public debts has been reduced, at dif- 
ferent periods, from 6 to 5, and from 5 to 4^ 
and 3 per cent.; but ftiil they have growa 
with rapidity; and we now fee ourfeives over-* 
loaded, and in no way of gaining relief. Had 
there been no reductions of intereft, we ihould, 
indeed, have been in the fame condition 
fooner; but^ we might have been relieved 
alio iboner, and with lefs difficulty and dan- 
ger. 

: What I have now faid implies, that a ftate 
always discharges its debts, whatever intereft 
they bear, by paying the original fum bor- 
fowed. It may, perhaps, be imagined, that 
^hen a loan is under par, it may be difcbarg- 
«d at a lefs expence. But this is by no means 
to pradicable as it may feem ; for it ihould 
.be confidered, that a public loan, now under 
pOTp would not long keep fo, after being put 
:into acourfe of payment : And, for this rea- 
. fon, as a ftate can never be obliged, in re- 
deeming its debts, to pay more than the ori- 
ginal fum borrowed, fo neither ought it to 
cxpedt, in general, to be able to redeem them 
by paying ie/s. I have faid, in general; for 
I am fenfible, that at the beginning of the 
operations of a fund, when its produce is 
fmall; and.alfo, in a time of war, a ftate 
might derive great advantages from the low 

price 



t44 OfPuhUc CreB, ' 

price of its debts. And I am fenfible alibi 
that confiderable advantages mighc be de^ 
rived from lotteries (^), in paying the public 
debts : But htteries do great mifchief in a 
ftate, by foftering the deftrudiv^ fpirit of 
gaming. It is wretched policy to make them 
familiar, by recurring to them in the ordinarf 
courfc of government. There arc great oc* 
cafions on which they may be neceflary, and 
for fuch occafions they (hould be rcfe^Ved^ - 

But to return to the fubjed I have pdiici-* 
pally in view. 

' Tlie advantages of putting the public del>t9 
into fuch a courfc of payment, as I have 
defcribed, are fcarcely to be imagined. It 
would give a vigour to public credit, which 
would enable a ft ate always to borrow mofley 
cafily, and on the beft terms. And thie en* 
cooragement to lenders might be always im** 
proved, without any inconvenience, by mak-*" 
ing every loan irredeemable, during Hie firft 
^o or 30 years 5 for, there could feldom be 
tiny occafion, for beginning to difcharge any 
^wloan iboner. 

it might be eafily (hewn, that the faithful 
application, from the beginning of the year 

\€i) Thus; 800,600/. of the *^ptr ctnti, at 87 ; or 
2,900»ooo, at 70, might be redeemed with half a million 
of mtoney, confifting of 50,000 lottery tickets at 10/. each» 
teal value ; but capable of being fold at 14/., as was 
"4tthe in fome of the laft lotteries. 

1700, 
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|700f= of only 200,000/. annually, would 
long before this time, notwithftanding the 
reductions of intereil, and every wafte th^^t 
has been n^ade of the public money, have 
caufed above half the public funds to revert 
to the public, and paid off above 80 millions 
of its debts. The nation might therefore, 
fome years ago, have been eafed of the great- 
eft part of the taxes with which it is load- 
ed* The moft important relief might have 
been given to its trade and manufadtures ; 
and it might now have been in much better 
circumftances, than at the beginning of the 
laft war^ its credit firm; refpeded by fo- 
reigfi nations ; dreaded by its enemies ; and 
ready, to punifli any infult that could be of- 
fered to it. The near view, likewife, of fuch 
a peripdi during the courfe of the laft war, 
would have given higher fpirits to the na-- 
tion, and encouraged it to bear the expence 
occaiioned by the war with more chearful- 
nefe, and to continue it with vigour for two 
or three years longer; the confequence of 
which would, probably, have been, gaining 
a full indemnification from our enemies, and 
weakening them to fuch a degree, as would 
have given us effectual fecurity againft them 
for many years to come. — A new account 
might alfo now have been begun j and an- 
other fund, not much more confiderable, ap- 
plied in the fame way,would, in 60 or 70 years 
more, have paid, not only all' that would 

L have 
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have been now unpaid, but alio, probably^ 
a great proportion of fuch further debts as 
muft be contradted within this time (^ ). And 
thus, without any cxpcnce that could be fcft-*' 
fibly felt, its debts, as foon as they began to 
grow heavy, might have been conftantly re-* 
duccd to a half, or a third ; and not only all 
danger y but all confiderable inconvenience from 
them prevented. 

All I have now faid, fuppofes ^ Jingle fund 
with a general appropriation to the payment 
of the public debts. The fame ends might 
be anfwered by particular funds, with fmall 
furplufTes, appropriated to particular debts. 
In the wars of King William and Queen Arme^ 
6 per cent, intereft was given for all loans. 
It would have been eafy to have annexed to 
each loan a fund producing a fufplus of i/. 
per cent, after paying the intereft i and fuch a 
furplus would have beeii fufficient to annihi^' 
late the principal of every loan in -^3 years. 
Had this plan been followed, the difengage- 
ment of the public funds^ arid the relief at- 
tending it, would have begun 50 years ago; 
and the debts contradlcd, during the reignsf 

{a) One of the propereft objefls of taxation in a ftatc 
\s celibacy, I doubt not, but that by a fund fupplied only 
from bence, the end I hare in view might have been 
cafily accomplifhed ; and, confequently, the very means 
of paying off the debts of the nation, rendered at thtf 
fame time the means of increafing its chief ftrength, by 
promoting population in it. 

of 
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of King William and Queen Anne, would have 
been all cancelled near 20 years ago, without 
any of that trouble^ tumult and diftfcfs, which 
have been occafioned by redudlions of intercft, 
and by the various fchemes which have beea 
tried for leiTening the debts (j).*— A fund, 
yielding i /• per cent, furplus, annexed to a 
loan at 5 percent., would difcharge the prin- 
cipal in 37 years {b). At 4/^r cenl. g ia 41 
years. At 3 per cent., in 47 years, 

Thcfe obfervations relate only to what 
migit have been the ftate of the nation with 
refpedt to its debts, had a right plan been 
purfued from the firft. But it will be afked» 
WhaC can be done with them as they are f-— 
I wifh I was able to give a iliore fatisfaftory 
anfwer to this enquiry. Every one muft fee 
our profpeft to be difcouraging, and our ftate 
hazardous. Some have thought, that a good 

(a) The fums to be laid out would, in tl>is cafe, be fo 
final! at firft, that it would be proper to eihploy them in 
purchafing part of the loan to be annihilated at the prices 
Iti the public market ; and this, as far as it can be car- 
ried^ is the moi\ eafy and quiet and filent way poffible 
of extinguifliinG; the public debts. 

(i) I nave afl along fuppofed the produce of the pub- 
lic funds to come in yearly. The truth is, that it comeit 
in Atf^- yearly ; but this gives no advantage in the pay- 
ment of the public debts worth taking into account, i /• 
per annum, together with its growing intereft, 2^1^ per 
£ent. tsktu yearly out of lOo/. will reduce it to nothing 
in 41 years ; if taken half-yearly^ it will annihilate the 
fame capital only four months and 12 days fooner. Sec 
the quefiions annexed to the Tables in the Jppendix. 
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tnethod might be found out of difchdrgin^ 
the national debt, by life annuities. The fol- 
lowing obfervations will fhew how vain an 
imagination this is. 

Let us fuppofe, that 335333*000/. is to 
be paid off, by offering to the public cre- 
ditors life-annuities, in lieo of their 3 per 
cents. A life at 60, fuppofing intcrcft at 3^ 
per cent.y and the probabilities of life as in 
the Brejlaisfj Norwich ^ and Northampton Ta- 
bles of Obfervation, is worth 1 1 years pur-* 
chafe. A life at 30 is worth 64 years pur- 
chafc. Certainly, therefore, no feheme of 
this kind would be fufSciently inviting, which 
did not offer 8 per cent, at an average, to all 
fubfcribers. Let ife, however^ fuppofe^ that 
lio Bfiore than y^ is given; and that there ar^ 
33333 fubfcribers, at 1000/. (lock each^ for 
which a Ufe-annuity is to be granted of 75/. 
or, for the whok ftock fubfcribed, two nwl- 
lions and a half. A million and a half ex-^ 
traordinary, therefore, muft be provided to- 
wards paying thefe annuities. 

Let us further fuppofe^ that the fubfcri- 
bers are perfons between the ages of 30 and 
60 ; and that the numbers of them, at all 
the intermediate ages, are in the fame pro- 
portions to on^ another^ with the proportions 
of the living at thefe ages, as they exift in 
the world, or, as they are given in Tables of 
Obfervation. Let us again fuppofe, that as 
thefe annuitants die c>f, they are immediately 
.. S replaced 



and the 'National Debt. 149 

-replaced by others, who are continually of* 
fering themfelves at the fame ages, and in 
the fame proportional numbers at thcfe ages, 
with thofe of the original fubfcribefs at the 
time they fubfcribed ; in confequence of 
which, the whole number of annuitants will 
be kept always the fame. In thefe circum*^ 
ftances, it will be 30 years, at leafl, before a 
number will die off, {a) equal to the whole 
number; that is, before 33 millions of debts 
will be annihilated. But had the extraordinary 
million and half provided for paying thefe 
annuities^ been employed during this time, in 
paying off fo much of the debt at par every 
year«^xtingui(hing at the fame time every year 
an equivalent tax, 4c millions would have 
been paid. But had the favings, alio, inflead 
of being funk as they arofe, been employed 
in the fame manner, 71 millions would have 
been paid. 

The nation, therefore, muft, without doubt, 
lofe greatly by all fchemes of this kind; 
and yet they have been often much talked 
x)f ; and, indeed, I (hall nQt wonder, fhould 
I hereafter fee an attempt made to pay off 
the national debt in this way. 

I muft beg leave to detain the reader here 
fonic time longer. A more particular ex- 
planatk)n of this fubjed:, will lead to fome 

(tf) A demonftration of this will be given in the Ap- 
pendix, note (K). 
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obfervations on the bed methods eif taifing 
money which, I thinks defervfr to be care* 
fullj confidcrcd. 

When any fum is faid to be the vahie of t 
life-annuity, the meaning is, that, in conie* 

Saence of being improved at intereft, and 
lowing for the chances of mortality, it will 
bear the whole expcnce of the annuity. If, 
therefore, inftead of being laid up for im*- 
provement, it is either immediately applied 
to particular ufes, or has been long fincc (pent; 
there will be a lofs, equal to the fum which 
Would have been added to the purchafc-^inoi- 
ney, had it been improved. ^-^This is the rca- 
fon of the lofs which, I have (hewn, the pub- 
lic would fufFer by offering life- annuities y in 
lieu oijlocky in order to extinguifti its debts. 
And for the fame reafon, it muft always lofe 
confiderably by raifing money on life-annuir 
tics. 

Suppofe a million raifcd by annuities on a 
fct of lives, all at 30 years of age. Pcrfons 
"at this age have, (according to Tables 111, 
JV, and V,) an expeSlatim of 28 years. That 
is \ the duration of their lives, taking them 
one with another, will be 28 years; (fee the 
beginning of the firft Eflay) and they virill be 
entitled, fuppofing intereft at i^ per cent. Xo 
^L per annum^ for every 100/. advanced. For 
a million then> the public would inak* 28 pay- 
pients of ^0,009/.— Ivct us fupppfc hext, that 
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a fund producing this fum annually, inftead 
of being engaged to pay thefe life-annuities, 
i« engaged for 28 years, to pay the principal 
and intereft of a million, borrowed on redeem^ 
able perpetuities, at /^percent. There will,at the 
end of the firftyear, be a furplus of 30,000/. — 
In confequence of applying this to the, ex- 
dndtion of the principal, it will be reduced to 
970,000/. on which, at the end of the fe- 
cond year, the intereft due will be 38,800/. 
There will, therefore, be a faving of 1200/. 
Jnftead of employing this faving in further 
finking the principal, which would caufe the 
fund to accumulate in the fame manner with 
.money at compound intereft, let it be taken 
and /employed in any other way: And let the 
fame be done with all the fubfequent favings, 
referving only 30,000/. annually, for the pur- 
pofeof finking the principal. At the end of the 
fecond year, the principal will be 940,000/. ; 
and the faving of intereft upon it, at the end of 
the third year, 2400/. At the end of the 28 th 
year, the principal will be reduced to 1 6o,ooo/. 
The faving of intereft that year will be, 1200/. 
multiplied by 27, or 32,400 ; and the fum of 
allthefavings will be 453,600/. — Dedudlfrom 
hence i6o,oqo/. remaining then undifcbarg- 
cd of ^he principal i and 293,600/. will be 
the iofs the public would fuftain, in the cir- 
cumftances I have fuppofed, by raifing mo- 
ney on life-annuities. But if we fuppofe 
^e £ftyin|[S; as they arife, as well as the con- 
L 4 ftant 
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ftant fum of 30^000/. to be applied to the 
difcbarge of the principal, inftead of being 
fpent on current fervices ; the whole million 
will be annihilated in 2 1 years and half; and 
the lols to the public by life-annuities^ will 
be 64 years purchafe of the annuities ; or 
455,000/. — By fimilar deduvflions it may be 
cafily found, that the lofs, in younger lives, is 
greater ; in older lives lefs 5 but never incon* 
fiderable, except in the oldeji lives. 

It appears, thereforei that, in confcquence 
of fuch a way of raifing money, the public 
muft always pay much more in intereft than 
there is any occafion for; and t£;^^ a fiim 
nearly equal to half the principal borrowed {a)^ 

This, 

(^7) It is obvious, that the obfervations here made,* 
xnay be applied to the common methods of raifing money, 
on life-annuities, for building churches, paving ftreets, 
making navigations, &c. &c. And, in general, to all cafes 
where the money received, is not laid up to be improved, 
-—For, to view this fubjeft in another light, let us fup- 
pofc io,coc/. borrowed for any public work, on perpe- 
tuities, at 4 per cent. And, if that will afFord more en^ 
couragcment, let tbem be made irredeemable for any 
nnmber of years lefs than feventeen. Let us further fup? 
pofe, fuch rates, or tolls, eftablifhed for the payment of 
the fnterefl: and principal, as fhall produce double the in^ 
tercft of the fum borrowed ; or 8oo/, pir annum^ inftead 
pf 400/. per annum. Let the furplus^ as it comes in half* 
yearly^ be laid up to accumulate m the public funds, ia 
17 years and half, reckoning intereft at 4. per cent^ a ca- 
pital will be raifed, equal to the whole fum borrowed ; 
and, therefore, at the end of that time, the whole debt 
may be difcharged, and the whole tranfadipn finiihed.-*-* 
But if the fame fun^ had been borrowed on annuities, for 

bo » 
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This, however, tho* fo wafteful, is^afcbte 
frugal way of procuring money than by bor- 
rowing on perpetuities 9 without putting theni 
into a courfe of redemption ; for in this cafei 
(if a fpunge is not applied) the lofs muft b6 
infinite. 

I muft add, that thefe obfervations are par- 
ticularly applicable to all the ways of railing 
money by the fale of reverfions. — The pub- 
lic, for inftance, might procure a million, by 
offering for it a fund, that will be difengag- 
cd at the end of 1 8 years ; and then produce 
80^000/. per annum for ever. This, fuppo- 
ling intercft at ii^ per cent. ^ would be the very 
fame with oflfcrinff two millions, 18 years 
hence, for one million now : And a private 
man, or an office for- the fale of reverfions, 
might gain by fuch a tranfadion ; becaufc, 
the money advanced, in confequence of being 
improved^ might, in 1 8 years, be more than 

the livct of a fct of pcrfons 50 years of age, at % per cent. 
which 18 \l.per cent, lefs than the true value of fuch an* 
nuities : Had this, I fay, been done, half the annui- 
tant! would have been alive at the end of the teAi I have 
mentioned; (fee Tables III, IV, and V,) and the whole 
tranfa&iort, together \Mci the expences and trouble at« 
tendiog the management of it, could not have been finally 
clofed 'till the extindion of all the lives \ that is, not in 
lefs timci moft probably, than 35, or, perhaps, 40 years. 
—It is a neceflkry obfervation here, that, if public credit 
maintains its ground, much will not depend, in the plan 
now propofed, on the rife and fall of Stocks. If a war 
fmks them, the money laid out, while the war lafls, will 
accumulate fafter. If a peace raifes them, the money that 
had been previoufly laid out will be proportionabfy in- 
trcafed. 

doubled. 
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doubled. But> as the public always borrows 
for immediate fervices» and never lays up 
money, it would neceflarily lofe a fum equ^ 
to the whole fum borrowed : And the fame 
money might have been borrowed on a fund, 
producing 50,000/. per annum\ which would 
not only pay the interefl:, but difcharge the 
whole principal in 41 years [a). 

By raifing money on life-annuities, the 
frefent members of a ftate take a heavier load 
on themfelves, in order to cxtm^t pojierity i 
and there would be a laudable generoiity in 
this, were it not for xh^ folly of it ; the fame 
exemption being equally pradicable at bdf 
the expence. — On the other hand. By bor- 
rowing on reverjhnary grants, the pre/knt 
members of a ftate exempt themfelves entire'^ 
fy, by throwing the load doubled on pofterity ; 
and there is a cruelty and injuftice in this 
that nothing can excufe» 

It is well known, that both thefe methods 
of raifing money have been pradifed among 
us. This, however, is, by no means, the 
worftlbat has been 4one. It has been common 
to borrow money to pay the intereft of mo- 
ney borrowed, and thus to give compound in^ 
terejt for money ; and our parliaments havc^ 
fometimes, exprefsly provided, that this fhall 
be done for a ^ucceflion of years. 

{(i) The fmallnefs of the fums, which I have here and 
elfcwhcre fometimes fuppofed to be employed in dif- 
charging the public debts, can ^reate no difficulties, be* 
caufe there is no fum which may not be applied to thi§ 
nfc by purchafitog ftock;, , 

Put 
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But to return to the maia point I had in 
idew. 

' The enquiry which has occaiiondd thfe 
digreflion, muft be highly intcrefting to every 
pcrfon who wifheis well to his country •— AH 
fchemes for difcharging the public dcbts^ by 
life-annuities^ have been (hewn to be abfurd 
and extravagant. — In general ; it may be ob- 
iervedy that it is far from probable^that any 
money which the nation can fpare, if ap- 
plied fo as to bear ovAy Jimffk intereft, can 
be capable of reducing its debts within due 
bounds; or of doing us, in ourprefent circum<- 
ibnccsy any effential fervice. A fund, pro- 
'ducing a furplus of even two millions annu- 
ally, would, when thus applied, pay no mor^ 
than 40 millions in 20 years ; and, in that 
time^ a war might probably come, which 
would interrupt the application of it; and 
increafe our debts much more than fuch 4 
fund had lelfened them. 

Certain it is, therefore, that if our affairs 
are to be retrieved, it muft be by zfund in- 
crcafing itfclf in the manner I have explain- 
ed. The fnialleft fund of this kind is, in- 
deed, omnipotent, if it is allowed time to ope- 
J^te. But we are, I fear, got fo near to the 
limits of the refources of the nation, that it 
pannot be allowed much time : And, in or- 
der to make amends for this, it is neceiTary 
that ij: ft^ould be large A^l^^t us then fuppofe, 

.3 that 
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that the nation is ftill ftrong enough to cna* 
ble it to provide a fund, that fliall yield a 
million and half annually^ for 20 years to come; 
And alfo, that, together with aU its pre/era 
burdens, it is capable of bearing every aJS* 
tional burden that 20 years more can bring 
upon it. If this is not true, we have, I think, 
nothing to do but to wait the ifTue^ and 
tremble. 

A fund, producing annually a million and 
a half, would increafe to three millions per 
am. in 20 years {a.) At the end of this term, 
the nation might be ealed of the moft op- 
preifive taxes, to the amount of a million and 
a half; dnd the confequencc would prove, 
that, if there (hould have been a war, either 
the whole, or much the greateft part of the 
addition occafioned by it to the publk bur*. 
dens, would be taken off, and the nation 
reinftatcd nearly in its prefent circumftances. 
But, if there fhould have been no war, the 
national debt and the taxes charged with it, 
\vould be reduced a third below the ftims at 
which they now ftand^ and the nation would 
he fo much relieved as to be prepared for a 
war. — The remaining million and half wouldj^ 

(a) It fliould be remembered, that in the year 177^ 
1 1 per cent, on the confolidated 4, per emtSf will be anni^ 
hilated, and that I fuppofe the favings derived from hence 
to be taken at that time as a part of the fund. — Methods 
might be^afily contrived for getting this faying imi]tr« 
diacely, which would he fomc advaji;it9ge, 

in 
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n 23 years, increafe again to tliree millions 
kr minum-, and then, ^ much more of the 
public tajces would be fet free \ 50 millions 
more, or 93 millions in all, of the public 
debts would be difcharged, and the di6icuU 
tics of the nation would be, in a great mea<- 
fore, conquered. — During this whole courfe 
of time, there may poffibly be but one war i^ 
and fhould that happen, the appropriation at 
the end of it, of about 400,000/. per annum^ 
might be enough to anfwer all purpofes. 

In theic obfervations, I fuppofe the 3 per 
cents to be paid off at^^r ; and no advantage 
taken at any time of their low price. By 
taking this advantage, and with the help of 
a little management, a fund, producing an^ 
nually a million and half, mignt be made to 
increafe to another million and half, in lefs 
time than I have afligned. Should there be 
a war in a few years, the 3 per cents, would 
probably fall below j^-p and then the pro^ 
prietors of them mufl be glad to part with 
them at this price; thejconfequence of which# 
fuppoiing the war to lad eight years, would 
be, that the fund would double itfelf, and 
the nation be relieved in the manner I have 
mentioned, in 18, inftead of 20 years.— ^^ 
The advantage will be the fame, fuppofing 
the government at fuch a time to go on in 
paying off the 3 per cents ztpar. For the cffcft 
of this would be, that money might be bor- 
lowed for the public, fcrvice on proportion- 
ably 
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dbly better terms. Suppofe, for inftaricd^ 
that four millions muft be borrowed for tte 
fcrvice of the year ; and let the produce of 
the fund be then increafed to two millions; 
and the intereft of money in th^Jlocks, above? 
4 per cent. In thefe circumftances, it would'' 
be the intereft of the lenders of money, to 
take 34^ per cent, for the fums they advanced, 
in consideration of having their 3 per cents 
riaid oflF at par, to the amount of naif thefe 
fums.— War, therefore, would accelerate thcf 
redemption of the public debts ; and it would' 
do this the mor6, the longer it lafted, and 
the higher it raifed the intereft of money. 
Or if, in confcquence of paying always zl 
par, this could not happen ; an equivalent 
cffca would be produced in the way juft 
mentioned. The ftocks would be always 
kept up by the operations of the fund ; and^ 
in proportion to the fums yielded by it, Ac 
public would be able to borrow money more 
advantagcoufly, and lefs would be added to 
its burdens. — This feemsf to mc an obfcrva-* 
tion of particular confequence* It demon-* 
ftrates, that the invariable application, iii 
"war as well as peace, of the produce of th6 
fund I am fuppofing^ to the payment of 
the national debts, rather than to any cuf* 
rent fervices, would, independently of its ef-* 
fedl in {a) redeeming thefe debts, be attend* 

ed 

^fl) So true is this, that a war, were we now engaged 
in Jt^ woujd only render the frefent time fo much the' 
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ed widi great advantages to the public. But 
diis 18 a fubjedt on which I fhaU have occa^ 
fion to fay more prefently. 

more proper for entering into meafures for paying tto 
public debts. And the following obfervations will putthi9 
out of doubt. 

As it is now become the prafiice to have recourfe to &/- 
terits in f€aci^ we may be Cure, that no year will pafs with-' 
out them in war. I would, therefore, propofe, thaty infteadk 
of making ufe of them in raifing the annual fuppUes in 
ixrar, they (hould be then applied as an aid in difcharging 
Ae puUic debts.—- Soppofe the war to laft lo years, zx3t 
the 3 ^ cents at 70. Suppofe alfo, each lottiry to confift 
of 750,000/. in tickets^ which, when difpofed of to fub«- 
fcribers, will bring in 1,050,000/. On thefe fuppofitions, 
the whole lofs to the public, from applying the lotteries 
to the payment of the public debts, rathier than to the cur- 
rent fupplies, will be 1,050,000/. annually, or 10 millions 
and 4 in all. — The gain will be as follows. 750,000/. of 
the produce of the Anking fund, formed into tickets, will 
be the fame with 1,050,000/.; and this fum will pay 
offa million and a half of the 3^^ cents^ every year, or 15 
millions in all ; and the growing favings arifing from 
thefe payments will, at the end of 10 years, have paidn 
at leaft, two millions more. The nation, therefore, hav- 
ins paid oflF 17 millions of its debts, and added to them 
only 10 millions and l, will gain fix millions and i^ But 
this will be the fmalleft part of its gains. All the produce 
of Host fittUng fund^ over and above 750,000/. might be 
charged with the payment of the interefl of fuch new debts 
as would be necdiary to be contracted during the war; 
and, at the end of it, the nation, with the help o? 200,000/. 
to be difengaged in 1779, by the reduction of the \f€r 
caitSj would find itfelf pofTefled of a fundy producing 
1,450,000/. annually ; which, faithfully employed, might 
probablv be fufficient to extricate it froq^i all its difficul- 
ties.— -Befides this ; fuch a fcheme would not only pre^ 
firvij but raife and ejiablijh the credit of the public \ And 
he only can be duly fenfible of the importance of this, 
who wili confidcr, what danger there would be in ano- 
ther 
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^\it Jinking fund, in its prcfent ftatOt and^ 
after fupplying the deficiencies of the peace 
cftablimment, yields, I fuppofe, a confiderar 
ble part of the million and a half I have men* 
tioned. An annual lottery might eaiily raiie 
£oo,ooo/. more. But this is a meafure which 
I cannot wifh to fee carried into execution^ 
unlefs abfolutely neceflary. Were the ma-* 
nagers of our affairs fufficiently in earned i» 
this bufinefs^ I cannot doubt but that fuch 
favings might be made in the collediion and 
expenditure of the national revenue, as would 
caufe the finking fund to yield, for i8 or 20 
years to come, the whole of this fum, with-* 
out impofing any new burdens on the pub-** 
lie. But, were there, indeed^ no way of 
providing any part of it, but by creating new 
funds, or impofmg new taxes; it ought to be 
done, becaufe it muji be done, or the nation 
be ruined. 

The evils and dangers^ attending an exo/t^ 
hitant public debt in this country, are fo great, 
that they cannot be exaggerated.— ••Without 
repeating, what has been fo oftea faid, of it& 
increafing the dependence on the crown, by 
jobs and places without number; occafioning 

tber war, /houM it continue long, of either overwhebmi^ 
l^ublic credit; or of being terrified, by the apprebenfioo dT 
fuch a ca}anf\it)i^ into an ignominious and fatal peace« 
The eftablifliment, therefore, of fomc fuch plan as that 
now propofed, would, at the beginning of a war, be the 
moft important of all works. 

execrable 
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ttccriblcpraSices of the Alley; rendering us 
tributary to foreigners ; and railing the price 
of provifions and labour ; and, confequently^ 
checking population, and loading our trade 
and manufactures ; I will only take notice of. 
the two following evils which attend it, 
* In the firft place. It muft check the ex- 
ertions of the fpirit of liberty in the kingdom. 
The tendency of every government is to de- 
ipotifm ; and in this it muft end, if the peo- 
jic are not conftantly jealous and watchful; 
Oppofition, therefore, and refiftance are.oftert 
neceflary. But they may throw things into 
confufion, and occafion the ruin of the public 
iunds^ The apprehenfion of this muft in- 
iluence all who have their intereft connected 
wkh the prefervation of the funds, and in- 
cline them always to acquiefcence and fer- 
vility* 

But further. It expofes us to particular 
danger irom foreign as well as domejiic ene- 
mies, by making us fearful of war, and in- 
capable of engaging in it, however neceflaryi 
without the hazard of bringing on terrible 
convulfions by overwhelming public credit. 

Ail thefe are evils which muft increafe 
with every increafe of the national debt; and 
there is a point at which, when they arrive^ 
the cohfequcnces muft be fatal {a). — I am 

[a) " Either the nation (Mr. Hume fays, Eflayg 
Vol. II: p. 145,) muft dcftroy public credit ; or public 
" credit will dcflroy the nation,"— A dreadful alterna- 
tiyel furcl^. 

M noW 
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now writing under a convidtion, that I am ■ 
doing the little in my power to preferve mjr \ 
country from this danger, I have (hewn, that : 
an annual fupply of a million and a half for 1 8, 
or at moft 20 years, may be made the means 
of reftoring and faving us. This, therefore, 
is our remedy ; and it ought to be applied 
immediately^ lead it Ihould not be applied 
time enough. 

But to proceed to fome further obferva- 
tions* 

What has been faid, has all along fup- 
pofed ^f acred and inviolable application of the 
fund I have defcribed, and of all its earnings, 
to the purpofe of finking the national d^t. 
The whole etfedl of it depends on its being 
allowed to operate, without interrup- 
tion, a proper time. But it may be afked, 
how this can be fecured ? Or, by what me- 
thod an objeft, that muft be continuaUy 
growing more and more tempting, can be 
defended againft invafion and rapine?-— I 
might here mention the fuperintendency and 
care of the reprefentatives of the kingdom, 
the faithful guardians of the ftate, to whom 
minifters are refponfible for the ufe they 
make of the public money* But experience 
has fhewn, that we cannot rely on this fe- 
curity. — The difficulty, therefore, now men- 
tioned, is the very greateft difficulty the na- 

tioa 
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lion has to ftruggle with in the payment of 
its debts. 

The finking fund was eftablifhed in the 
year iji6^ or foon after the acceflion of the 
prefcnt family, at a time when the public 
debts, tho' not much more than a third of 
what they are now, were thought to be fo 
confiderable as to be alarming and danger- 
ous. It was intended as a sacred depo- 
sit never to be touched; the law which 
cftabliflicd it declaring, that it was to be ap- 
plied to the payment of the principal and in- 
tereft of fuch national debts and incumbran- 
ces, as had been incurred before the 25th of 
December 1 7 1 6 j and fo no other ufe, intent or 
purpofe whatever. -^Tht faith oi parliament ^ 
therefore, as well as the fecurity of the king- 
dom, feemed to require, that it (hould be 
preferved carefully and rigoroufly from alie- 
nation. But, notwithftanding this, it has 
been generally alienated ; and the produce of 
it employed, in lielping to defray fuch current 
expences as the exigencies of the ftate ren- 
dered neceflary. 

In order to juftify this, it has been ufual 
to plead, that when money is wanted, it 
makes no difference, whether it is taken from 
hence, or procured by making a new loan. 
There cannot be a worfe fophifm than 
this. The difference between thefe two 
methods of procuring money is no lefs than 
infijiite. — For, let us fuppofe, a million want- 
ed for any public fervice. If it is borrowed at 
M 2 4/^r 
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/^per cent, the public will lofe by the payment 
ot in tereft 40,000/. the firft year, and the 
fame fhe fecond year, and the fame for ever 
afterwards. But if it is taken out of the 
finking fund, the public will lofc 40,000/. 
the^V/Zyear; j!^,i 60/. the fecond yczv; 8o,ooo/» 
the 1 8th year; a mi/iion the 85th year: ,For 
thefe are the fums that would, at thefe times, 
have otherwife neceflarily reverted to the 
public. It lofes, therefore, the advantage of 
paying in 85 years, with money of whicfc 
otherwife no ufe could have been mzdc, twen^ 
ty-fve millions of debt. — In other words; by 
employing the sinking fund, in bearing 
current expences, rather than borrowing new 
money ; the ftate, in order to avoid giving 
fmple intereji for money, is made to alienate 
money, that muji have otherwife been im- 
proved at compound intereji I and that, in time, 
would have necefj'arily increafed toany{\xrci (^7).— 
Had a faithful ufe been made from the firft, 
of only one third of the produce of this 
fund, near three fourths of our prefent debts 
might now have been difcharged ; and, in a 
few years more, the ivhole of them might have 
been difcharged {b). — Can it be poflible then 

{a) The principal obfcrvations in this Chapter, I have 
given juft as they occurred to my thoughts,without know- 
ing that any of them had been made by other writers. 
Some proposals of a fimilar nature, but very differently re- 
prefented, I have fince found in Mr. Poftlethwayfs Diftio- 
nary, under the articles Public Credit, Debts, Funds^ kc. 

{b) See a particular explanation and proof of this in 
the Queftions following the Tables in thcJ/^ndw. 

to 
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to think, without regret and indignation, of 
that mifapplication of this fund, which, with 
the confent of parliaments always complying, 
oar minifters have pradtifed ? — I find it dif- 
ficult here to fpeak with calmnefs. — But I 
muft reftraiil myfelf. Calculation^ and not 
cenjhre, is my bufinefs in this work. — I muft 
believe, that the grievance I have mentioned, 
has proceeded more from inattention and 
miftake, than from any defign to injure the 
public. 
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ESSAY I. * 

Containing Obfervations on the Ex- 
pedations of Lives ; the Increafe of 
Mankind \ the Number of Inhabi- 
tants in London ; and the Influ-- 
ence of great TownSy on Health and 
Population^ 

In a Letter to Benjamin Franklin, 
Efyy LL.D. and F. R. S. 

Dear Sir, 

[Beg leave to fubmit to your perufal the 
following obfervations. If you think them 
3f any importance, I fhall be obliged to you 
for communicating them to the Royal So- 
ciety. . You will find, that the chief fubjefl: 
3f them is the prefent ftate of the city of 
London^ with refpedt to healthfulnefs and 
number of inhabitants, as far as it can be 
coUeded from the bills of mortality. This 
is a fubjedt that has been confidered by 
others ; but the proper method of calculating 

• This Eflay was read to the Royal Society, 
April 27th, 1769, and has been pubUlhed in the Philo- 
fophical Tranfadions, Vol. 59. It is here republifhed 
with feveral additions ; particularly, the PoJIfcript. 

M 4 from 
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from the bills has not, I think, been fufHci- 
cntly explained. 

No competent judgment can be formed of 
the following obfervations, without a clear 
notion of what the writers on Life -Annuities 
and Reverfions have called the ExpeBation of 
Life. Perhaps this is not in common pro- 
perly underftood; and Mr. De Moivre's man- 
ner of exprefllng himfelf about it is very lia- 
ble to be miftaken. 

The moft obvious fenfe of the expeiiation 
of a given life is, *' That particular nuniber 
" of years which a life of a given age has an 
'^ equal chance of enjoying." This is pro- 
jperly the time that a perfbn may reafoniably 
expeSi to live ; for the chances againjl his liv- 
ing longer are greater than thofe^ir it ; and, 
therefore, he cannot entertain an expedlation 
of living longer, eonfiftently with probability. 
This period does not coincide with what the 
writers on Annuities call the expectation of life, 
except on the fuppofition of an uniform dc- 
creafe in the probabilities of life, as Mr. 
Simpfpn has obfcrvied in his SekB Exerctfes^ 
P* 273. — It is neceflary to add, that, even 00 
this fuppofition, it docs not coincide with 
what is called the expeiiation tsf life, in any 
<:afe of joint lives. Thus, two lives of 40 
have an even chance, according to Mr. JDr 
Moivre's hypothefis {a), of continuing to- 
gether only 1 3i years. But the expeiiation 

(a) See the Notes in pag. 2, and 23. 

of 
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©f two equal joint lives being (according to 
the fame hypothefts) always a third of the 
common complement-, it is in this cafe 155- years. 
It is necefTary, therefore, to obfervc, that 
there is another fenfe of this phrafe, which 
ought to be carefully diftinguiftied from that 
now mentioned. It may fignify, *^ The 
*• mean continuance of any giwtn Jingle ^ joints 
^* ovfurviving lives, according to any given 
^' Table of obfervations :" that is, the num- 
ber of years which, taking them one with 
another, they adually enjoy, and may be 
confidered as fare of enjoying ; thofe who live 
Of furvive beyond that period, enjoying as 
much more time in proportion to their num- 
ber, as thofc who fall port of it enjoy lefs. 
Thus; Suppofing 46 perfons alive, all 40 
j^ears of age; and that, according to Mr. t)e 
Moivres bypothejisj one will die every year 
'till they are all dead in 46 years; half 46, or 
23, will be their expeSiation of life: That is; 
The number of years enjoyed by them alU 
will be juft the fame as if every one of thenx 
had lived 23 years, and then died; fo that, 
fuppofing no intereft of money, there w6uld 
be no difference in value between annuities 
payable for life to every fingle perfon in fuch 
a iet, and equal annuities payable to another 
ix}ual fct of perfons of the fame common age, 
fuppofed to be all fure of living juft 23 years 
and no more. 

In 
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In like manner; the third o( 46 years, or 
1 5 years and 4 months [a)j is the expeBation 
of two joint lives both 40 ; and this is alfo 
the expeBation of the furvivor. That is; 
fuppoling a fet of marriages between perfons 
all 40, they will, one with another, laft juft 
this time; and the furvivors will laft the fame 
time. And annuities payable during the con- 
tinuance of fuch marriages would, fuppofing 
no intereft of money, be of exadly the fame 
value with annuities to begin at the extinc- 
tion of fuch marriages, and to be paid, during 
life, to the furvivors. In adding together 
the years which any great number of fuch 
marriages, and their furvivorfhips have lafted, 
the fums would be found to be equal. 

One is naturally led to underftand the 
expeSiation of life in the firft of the fenfes 
now explained, when, by Mr. Simpfon and 
Mr. De Moivre, it is called, the number of 
years which, upon an equality of chance, a per^ 
fon may expedl to enjoy ; or, the time which a 
perfon of a given agemayjujily expeSl to continue 
in being', and, in the laft fenfe, when it is 
called, the Jhare of life due to a perfon. But, 
as in reality it is always iifed in the laid 
of thefe fenfes, the former language (hould 
not be appplied to it : And it is in this laft 
fenfe, that it coincides with xhtfums of the 
prefent probabilities, that any given fingle 
or joint lives fhall attain to the end of the 

[a) See Note (L) Appendix. 

• 3 ift. 
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ift, 2d, 3d, &c. moments^ from this time to 
the end of their poflible cxiftence ; or, (in 
the cafe of furviorlhips) with the fum of the 
probabilities, that there (hall be afurvivorat ' 
the end pf the ift, 2d, 3d, &c. moments, 
from the prefent time to the end of the 
poflible exiftence of furvivorfliip. This coin- 
ipidence every one converfant in thefe fubjedls 
muft fee, upon refledling, that both thefe 
fenfes give the true prefent value of a life- 
annuity, fecured by land, without intercfl: of 
money {a). 

. This period in joint lives, I have obferv- 
ed is never the fame with the period which 
they have an equal chance pf enjoying ^ and 
in fingle lives, I have obferved, they are the 
fame only on the fuppofition of an uniform 
decreafe in the probabilities of life. If this 
decreafe, inftead of being always uniform, is 
accelerated in the lafl: fl:ages of life ; the for- 
mer period, in fingle lives, will be lefs thun 
the latter ; if retarded^ it will be greater. 

It is neceflary to add, that the number 
pxprefling the former period, multiplied by 
the number of fingle or joint lives whofe ex- 
pedtation it is, added annually to a fociety or 
town, gives the whole number living toge- 
ther, to which fuch an annual addition 
would in time grow. Thus; fince 19, or 
the third of ^j, is the expeSiation of two 

{a) See Note (L) in the Appendix. 

joint 
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joint lives whofe common age is 29, or com- 
mon complement ^y ; twenty marriages every 
year between perfons of this age would, in 
57 years, grow to 20 times 19, or 380 mar- 
riages always exifting together. The num- 
ber dtfurvivors alfo arifing from thefe mar- 
riages, and always living together, would, in 
twice 57 years, increafe to the fame numben 
And, fince the expeBation of a fingle life is 
always half its complement y in 57 years like-» 
wife, 20 fingle perfons aged 29, added annu- 
ally to a town, would increafe to 20 times 
28,5 or 570 ; arid, when arrived at this num- 
ber, the deaths every year will juft equal the 
acce&ons, and no further increafe be peb- 
ble. 

It appears from hence, that the particu-i 
lar proportion that becomes cxtindt every 
year, out of the whole number conftantly 
exifting together of fingle or joint lives, 
ntuft, wherever this number undergoes no 
variation, be exaftly the fame with the ex-* 
peBation of thofe lives, at the time wher> 
their exiftence commenced. Thus; was it 
found that a 19th part of all the marriages 
among any body of men, whofe numbers do 
not vary, are diffolved every year by the 
deaths of either the hufband or wife„ it 
would appear that 19 was, at the time they 
were contrafted, the expe^ation of thelc 
marriages. In like manner j was it found 
in a fociety, limited to a fixed number of 

members^ 



f 
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members, that a 28th part dies annually out 
of the whole number of members, k would 
appear that 28 was their common cxpedla- 
tion of life at the time they entered. So 
]ikewife ; were it found in any town or di-* 
ftridt, where the number of births and burials 
are equal, that a 20th or 30th part of the 
inhabitants die annually, it would appear, 
that 20 or 30 was the expeSiation of a child 
juft born in that town or diftridl. Thefe ex-^ 
peBationsy therefore, for all Jingle lives, arc 
eafily found by a liable ofObfervations, (hew- 
ing the number that die annually at all ages^ 
out of a given number alive at thofe ages; and 
the general rule for this purpofe, is ** to divide 
'* the fum of all the living in the Table, at 
'* the age whofe expedtation is required, and 
** at all greater ages, by the fum of all that 
** die annually at that age, and above it ; or, 
*^ which is the fame, by the number in the 
" Table of the living at that age ; and half 
** unity fubtradted from the quotient will be 
" the required expeSlation {a).'' Thus, in Dr. 
Halleys Table, the fum of all the living at 
20 and upwards is, 20,724. The number 
living at that age is 598 ; and the former 
number divided by the latter, and half unity 

{a) This rule, and alfo rules for finding in all cafes 
the expedtations of joint lives and furvivorftiips, may be 
deduced with great cafe, by having recourfe to the djOC« 
trine of fluxions. In this method, Mr. De Moivre fays, 
he difcovered them. See Appendix, Note (L), where aa 
account will be given of thefe dedudions, omitted by 
Mr. Di Moivre. 

4 iub- 
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{a) fubtrailed from the quotient, gives 34. 1 5 
for the expeSlation of 20. The expedlation 
of the fame life by Mr. Simpfon's Table, 
formed from the bills of mortality of Lon^ 
don, is 28.9 (f). 

Thefe 

{a) If we conceive the recruit neceflary to fupply the 
wajie of every year to be made always at the end of the 
year, the dividend ought to be the medium between the 
numbers living at the beginning and the end of the year. 
That is, it ought to be taken lefs than the fum of the h'v- 
ing in the Table at and above the given age, by half th^ 
number that die in the year; the efFe£l of which diminu^ 
iion will be the fame with t\\Q fubtraSiion here direfted. — 
The reafon of this fubtradlion will be further explained, 
in the beginning of the laft Eflay. 

[b) It appears in p. 169 and 170, that (he expe^atlons of 
Jingle TiViA joint lives are the fame with the values oi annuities 
on thefe lives, fuppofmg no intereft or improvement of 
money. — In confidering this fubjciSl:, it will, probably, 
occur to fomc, that, allowing intereft for money, the values 
of lives muft be the fame with the values of annuities 
certain for a number of years equal to the expeSiations of 
the lives. But care muft be taken not to fall into' this 
miftake. The latter values are always greater than the 
former: And the reafon is, that, tho* a number o^ Jingle 
or joint lives of given ages will, among them, djoy a^/- 
ven number of years, yet fomc df them will enjoy a much 
greater^ and fome a much Lfs number of years. Thus; 
100 marriages among perfons, all 2g, would, as I have 
faid, one with another, exift 19 years; and an office 
bound to pay annuities to fuch marriages during their 
continuance, might reckon upon making iq payments 
for each marriage. But then, many of thefe payments 
would not be made 'till the end of 30, and fome not 'tilt 
the end of 40 years. And it is apparent, that on account 
of the greater value of quick than late payments, when 
money bears intereft, 19 payments fo made cannot be 
worth as much, as the fame nqmbcr of payments made 

regularly 



the Stat^ of London, PopulatioH^ &c. 1 75 

Thefe obfervations bring me to the prin- 
cipal point which I have had all along in 
view. They fuggeft to us an eafy method 
of finding the number of inhabitants in a 
place, from a T'able of Obfervations, or the 
bills of mortality for that place, fuppofing the 
yearly births and burials equal. " Find by 
" the Table, in the way juft defcribed, the 
*^ expeStation oi zxi infant juft born, and this, 
" multiplied J)y the number of yearly births, 
" will be the number of inhabitants." At 
BreJlaWf according to Dr. Hallefs Table, 
though half die under 16, and therefore an 
infant juft born has an equal chance of liv- 
ing only 1 6 years; yet his expeSlation, fcjund 
by the rule I have given, is near 28 years; 
and this, multiplied by 1238 the number 
born annually, gives 34,664, the number of 
inhabitants. In like manner, it appears from 

regularly at the end of every year, 'till in 19 years they 
are all made. 

This obfervation might be employed, to demonftrate 
further, the error of thofe who have maintained, that the 
value of a given life is the fame, with the value of an annu- 
ity certain, for as many years as the life has an equal chance 
of exifting. Were this true, an annuity on a life, fuppofed 
to be expofed to fuch danger in a particular year, as to 
create an equal chance, whether it will not fail that year, 
would, at the beginning of the year, be worth nothings 
though fuppofed to be fure of continuing for ever^ if it 
efcaped that danger.— But there can be no occafion for tak- 
ing notice of an opinion, which has been embraced only 
by perfons ignorant of mathematics, and plainly unac- 
quainted with the genuine principles of calculation on 
this fubjefl:,-^See a Pamphlet on Life- Annuities by If^ey^ 
mmi Le^l Efqj of the Inmr Tmplt^ 

Mr. 
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Mr. Simpjon's Table, that, though an infaiii 
juft boni in London has not an equal chance 
of living 3 years, his expeSiation is 20 years } 
and this number, multiplied by the yearly 
births, would give the number of inhabitants 
in London^ were the births and burials equal.— 
The medium of the yearly births, for 10 
years, from 1 7 ^9 to j 768, was 15,710. This 
number multiplied by 20, is 314,200; which 
is the number of inhabitants that there would 
be in London^ according to the bills, were 
the yearly burials no more than equal to the 
births : that is, were it to fupport itfelf in its 
number of inhabitants, without any fupply 
from the country. But for the period I have 
mentioned, the burials were, at an average, 
22,956, and exceeded the chriftenings 7,246; 
This is, therefore, at prefent, the yearly ad- 
dition of people to London from other parts 
of the kingdom, by whom it is kept up. 
Suppofe them to be all, one with another, 
perlbns who have, when they remove to Lon^ 
don 9 an expeSlation of life equal to 30 years. 
That is; fuppofe them to be all of the age 
of 18 or 20, a fuppofition certainly far bc-^ 
yond the truth. From hence will arife, ac- 
cording to what has been before obferved, an 
addition of 30 multiplied by 7.246 ; that is,' 
217,380 inhabitants. This number, added 
to the former, makes 531,580; and this, I 
think, at moft, would be the number of in- 
habitants in London were the bills perfect. 

But 
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Biit it is certain, that they give the numbc^r 
Df births and burials too little. There arc 
many burying-places that are never brought 
into the bills. Many alfo emigrate to the 
navy and army and country y and thefe ought 
to be added to the rtiimber of deaths. What 
the deficiencies arifing from hence are, can- 
not be determined. Suppofe them equiva- 
lent to 6000 every year in the births, and 
6000 in the burials. This would make aa 
addition of 20 times 6000, or 1 20,000, to the 
laft number ; and the whole number of in- 
habitants would be 651,580. If the burials 
are deficient only two-thirds of this number, 
or 4000; and the births, the whole of it; 
20 multiplied by 6000, muft be added to 
314,290, on account of the defeds in the 
births : And, fince the excefs of the burials, 
above the births will then be only 5,246; 
30 multiplied by 5,246 or 157,380, will be 
the number to be added on this account ; 
and the fum, or number of inhabitants, will 
be 59 ! ,580. — But if, on the contrary, the bu- 
rials arc deficient 6060, and the births only 
4000 J 80,000 mud be added to 314,290, 
on account of the deficiencies in the births ; 
and 30 multiplied by 9,246, or 277,380, on 
account of the excels of the burials above thq^ 
births ; and the whole number of inhabitants 
will be 671,580. 

Every fuppofition in thefe calculations 

is too high. Emigrants from London are, in 

N par** 
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particular, allowed the fame expe0ation j^ 
continuance in London with thofe who arc 
born in it, or who come to it in the firmed 
part pf life, and never afterwards leave it; 
whereas it is not credible that the former 
€Xpe5lation fhould be fo much as half the latr 
ter. But I have a further reafon for think- 
ing that this calculation gives too high num- 
bers, which has with me irrefiftibk weight. 
It has been feen, that the number of inha- 
bitants comes out lefs on the fuppofitioo^ 
that the defedls in the chriftenings are greater 
than thofe in the burials. Now it feems evi- 
dent that this is really the cafe ; and, as it is 
a fad not attended to, I will here endeavour 
to explain diftinftly the reafon which proves 
it. 

The proportion of the number of births in 
LfOndon^ to the number who live to be lo 
years of age, is, by the bills, 16 to 5* Any 
one may find this to be true, by fubtrafiing 
the annual medium of thofe who have died 
ujider I o, for fome years paft, from the an- 
nual medium of births for the fame number 

of years. Now, tho', without doubt, Lan- 

don is very fatal to children, yet it feems in- 
credible that it (hpuld be fo fatal as this im- 
plies. The billsy therefore, probably, give the 
number of thofe who die under i o too; great 
in proportion to the number of births ^ and 
there can be na other caufe of this, than a 
greater deficiency in the birthi than ifi the 
3 burials. 
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iuritds. Were the deficiencies in both equal ; 
that ii5> v^ere the burials, in proportion to 
their number, juft as deficient as the births 
arc in proportion to their number, the pro- 
portion of thofe who reach lo years of age 
to the number born, would be right in the 
bills, let the deficiencies themfelves be ever 
fo confiderablc. On the contrary; were the 
deficiencies in the burials greater than in the 
birthSf this proportion would be given too 
great; and it is only when the former are 
Icaft, that this proportion can be given too 

little, Thus j let the numbei* of annual 

burials be 23,000; of births 15,700; and 
the number dying annually under 10, 
10,800. Then 4,900 will reach 10, of 
15,700 born annually; that is, 5 out of 16. 
—Were there no deficiencies in the burials, 
and were it fadt that only half the number 
born die under 10; it would follow, that 
there was an annual deficiency equal to 4,900 
fubtradted from 10,800, or 5,900, in the 
births. — Were the births a third part too lit- 
tle, and the burials alfo a third part too littlcj^ 
the true number of births, burials, and oichil^ 

Jren dying under lOyV^ouldhe 20fg23"3^9^^^p 
and 14,400; and, therefore, the number that 
would live to 10 years of age, would be 6,533 
out of 20,933, or 5 of 16 as before.-— Were 
the birthf a third part, and the burials fo much 
as two-fifths wrong, the number of births, 
burials, and children dying under 10 would 
N 2 be 
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be 20,933 — 32,200 — and 15,120. Ahrfv 
therefore, the number that would live to 10 
would be 5,813 out of 20,933, or five out 
of 18. — Were the births a 3d part wrong, 
and the burials but a 6th, the foregoing num- 
bers would be 20,933 — 26,833— -12, 600 > 
and, therefore, the number that would live, 
to 10 would be 8,333 out of 20,933, or 5 
out of 12.56: And this proportion feems 
as low as is confident with probability. It 
is fomewhat lefs than the proportion in 
Mr. Simpforis Table of London Obfervations ; 
and much lefs than the proportion in the 
Table of Obfervations for Brejlaw. The de- 
ficiencies, therefore, in the births muft be 
greater than thofe in the burials [a) i and the 
leaft number I have given, or 591,580 is 
neareft to the true number of inhabitants. 
However, fhould any one, after all, think that 
it ia not improbable that only 5 of 16 fhould 
live in London to be 1 o years of age ; or that 
above twQ^thirds die under this age i the con- . 
fequence will ftill be, that the foregoing cal- 

*{a) One obvious reafon of this fafl: is, that mne of the 
bhrths among Jews^ ^akers^ Papijis^ and the three deno- 
minations of Dijfenters are included in the bills, whereas 
many of their burials are. It is further to.be attended tOy 
that the abortive and ffill-born, amounting to about 600 
annual'ly, arc included in the burials, but never in the 
births. If we add thcfe to the chriftenings, preferving 
ib^ burials the fame, the proportion of the bprn, accord- 
ing to the bills, who have reached. ten for the laft ftx^een 
years, will be very nearly one third inftead of five Jix^ 
titnthsM 'k 

cu'atioa 
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talation has been carried too high. For it will 
from hence follow, that the expeSiation of a 
child juft born in London cannot be fo much 
as I have taken it. Thi5 expeSiation is 20, on 
the fuppofition that half die under 3 years of 
age, and that 5 of 16 live to be 29 years of 
age, agreeably to Mr. Simpfon's Table. But 
if it is indeed true, that half die under 2 
years of age, and 5 of 16 under 10, agree- 
ably to the bills f this expedtation cannot btffo 
much as 17 {a)-, and all the numbers before 
given will be confiderably reduced. 

Upon the whole : I am forced to con- 
clude from thefe obfervations, that the fe- 
cond number I have given, or 651,580, 
though (hort of the number of inhabitants 
commonly fuppofed in London^ is, very pro- 
bably, much greater^ but cannot be lefs, 
than the true number. Indeed, it is in ge- 
neral evident, that in cafes of this kind num- 
bers are very much over-rated. The inge- 
nious Dr. Brakenridge, 14 years ago, when 
the bills were lower than they are now, 
from the number of houfes, and allowing 
fix to a houfe, made the number of inhabi- 
tants 751,800. But his method of deter- 
mining the (^) number of houfes is too pre- 
carious; 

(a) This may be deduced from the obfervations in the 
laft Eflay; and it will be there proved, that, in rcaJity, 
tj^is expci^ation does not exceed 18. 

{hj' Vid. Phil. Tranfaaions, Vol. XLVill, p. 788, 

Jfi a paper fuhfcquent to this. Dr. Brakenridge tells us, 

N 3 that 
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carious ; and, befides, fix to a honfe is too 
large an alIowance.---Many families now 
bave two houfes to live in. — The magiftrates 
of Norwich y in 1752, took an exaft account 
cif both the number of houfes and indivi- 
duals in that city, [a) The number of 

houfes 

thgt in a late furvey it appeared, that in all Middltfe:f^ 
London^ Wejirmnjlery and Southwark^ there were 87^614 
fcoufes, of whicji 19,324 were cottages, and 4810 empty. 
And he acknowledges, that this, if right, proves L9ndim 
to be much lefs populous than he had made it. See 
Phil. Tranf. Vol. 50, p. 471. He does not mention howf 
this furvey was taken; but moft probably it muft hayc 
been incorreft. — Mr. Maitland gives two accounts of the 
number of houfes within the bills. One carefully tsil^en 
from the books of all the parifbes and precindls belong- 
ing to London ; and another taken from a particular fur- 
vey in I737> made by himfelf with incredible pains. The 
firft account makes the number of houfes 85,805. The 
fecond account makes it 95,968. And the reafon of the 
difference he obferves, is, that many landlords of fmall 
pitccs, paying all taxes, they are in the parifli books 
Reckoned as (o many Angle houfes, tho' each of them 
contain feveral houfes. See Mr. MaitlamTs Hiftory of 
London^ 2d Book at the end. — This, perhaps, may be alfo 
the reafon of the deficiencies which, I fuppofe, there muft 
be in the furvey, mentioned by Dr. Brakenridge. — It will 
be obferved prefently, that the number of inhabitants in 
Londm in 1737, was eonfiderably greater than it is now. 

{a) Vid. Gentleman's Magazine for 1752, and Dr. 
Short' i Comparative Hijlory of the Increafe of Mankind^ p. 38. 
In page 58 of this laft work the author fays, that, in or- 
der to be fully fatisfied about the number of perfons to 
he allowed to a family, he procured the trqe number of 
families and individuals in 14 market towns, fome of 
them confjderahle for trade and populoufneis j and that 
in them were 20,37 1 famUks, lad 97,^11 iodividua^ 

9T 
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houfes was 71I39* and of individuals 36,16^, 
which gives nearly 5 to a houfe.—— Ano- 
ther 

or but little more than 4^ to a family. He adds, that, in 
order to find the difference in this rcfpeft between towns 
of trade and country pariflies, he procured, from divers 
parts of the kingdom, the exafl: number of families and 
individuals^ in 65 country parifhes. The number of fa- 
milies was 17,208; individuals 76,284; or not quite 44, 
to a family. — In the place I have juft referred to, in the 
Gentleman's Magazine, there is an account of the num- 
ber of houfes and inhabitants in Oxford^ exclufive of the 
colleges ; and in fFolverhampt on, Coventry znd Birmingham y 
for 1750. The number of perfons to z houji was, by 
this account, 4|. in the two former .towns, and 5|. in the 
two latter. — Dr. Davenant, from Mr, King's Obfervations, 
gives 4-2^, as the number of perfons to z family for the. 
whole kingdom. See Jn Efjay on the probable method of 
making a people gainers by the balance of trade. From an 
account with which a friend at Shrewjbury has favoured 
me, it appears, that in that town, in 1750, the number 
of inhabitants to a houfe was 4^. — Very exa£l accounts, 
of which I (hall take further notice, prove, that in the 
parifli of Holy-Crofsy ope of the fuburbs of Shreujburyy 
and at Northampton^' the fame proportion is 4} to a 
houfe in the former; and /^ in the latter. — It feems, 
therefore, that five perfons to a houfe is an allowance 
large enough for London, and too large for England in 
general. From whence it will follow, that Dr. Braken* 
ridge has likewife over- rated the number of people in 
England. In a letter to George Lewis Scott, Efq; publifli- 
ed in 1756, in the Phil. Tranf. Vol. 49, p. 877 ; he fays, 
that he had been certainly informed, that the number of 
houfes rated to the window-tax was 690,600. The 
number of cottages not rated, he adds, was not acci\- 
lately known ; but from the accounts given in, it appear- 
ed, tnat they could not exceed 200,000; and from thefe 
4ata, in confequence of allowing fix to a houfe, he makes 
the number of people in England to be 5,340,000. Per- 
haps the number of houfes in this account is too little. 
N 4 Suppofe 
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iher method which Dr. BrakcTiridge took to 
determine the oumj^er of inhabitants in ^sWr 
dm was from the annual number of burials* 
adding 2000 to the bills for omiffions, and 
fuppofing a 30th part to die every year. In 
order to prove this to be a mpdera'te fuppor 
fition he obfcrves that, according to D.r. 
HaUey% Obfervations, a 34th part die every 
year at Brejlaw. But this obfervation was 
made too inadvertently. The number of 
annual burials there, according to Dr. jHb/- 
ley's account, was 1 174, and the number of 
inhabitants, as deduced by him from hi^ 
Table, was 34,000 ; and therefore a 29tli 
part died every year. Befides; any one 
may find, that in reality the Table is con- 
ftriidled on the fuppofition, that the whole 
number born, or 1238, die every year; from 
whence it will follow that a 20th part died 
every year, {a) Dr, Brakenndge, therefore, 

had 

6uppofc it a million ; and let five be allowed to a houfe ; 
and the number of people in England will be five milli- 
ons : Which, fince five to a houfe'ls too large an allow*^ 
ance, ought to be confidered as, probably, mere than the 
true number. — The number of people in ^^/A?;^ ^nd 
fr4land^ Dr. Brakenridge cftimates at three miUions, ' Sc4 
Phil. Tranf. Vol. 50, p. 473. 

{a) Care (hould be taken, in confidering Dr. Ualleft 
Table, not to take the firft ^umber in it, or ipoo, for fo 
many juft born. 1238, he tells us, was the annual me- 
dium of births, and looQ i^ the number he fuppofes all 
Jivine at one year and under. It was inattention to ^lii| 
that led Dr. Brakenridge to his miftake. 
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h^d he attended to this^ would hzvs ftated 
a 24th part as the proportion that dies; ii> 
fjondon every year, and this would have taken 
ofF 150,000 from the number he has given. 
But €ven this muft be lefs than the juft pro- 
portion. For let three-fourths of all who 
either die in London or migrate from it, be 
iuch as have been born in London i and let 
the reft be perfons who have removed to 
London from the country, or from foreign 
pations. The expeSIation of the former, it 
has been (hewn, cannot exceed 20 years; and 
30 years have been allowed to the latter.. 
One with another, then, they will have an 
expeiiatiqn of 224^ years. That is ; one of 
22^ will die every year, {a) And, confe- 

quently. 

It will be fl^ewn in tb.e 4th Eflky, that the number of 
the living, under 20, is given too high in tliis Table ; 
pnd from henc^ it will follow, that more than a 28thL 
jpart of the inhabitants die ^t Brejlaw annually^ 

(a) The whole number of inhabitants in Rome in 1743^ 
was 147,476, and the annual medium of burials for three 
yfcars, from 1741 to 1743, was 6338. A 23d partj there- 
/orc, died every year. See a Treatife in German^ on the 
different degrees of human mortality in different iitua* 
iions, by Sttjmilchy firft counfellor of his PruJJian Majefly's 
Cpnfiftory) and member of the Royal Academy of fcienoes 
at Berlin^ p. 15. 

. In 1 76 1, the whole number of inhabitants in the fame 
town, was 1575452. The annual medium of births,^ for 
three years, fronfi 1759 to 1761, was 5167 ; and of bu- 
rials 7153. One in 22, therefore, died annually. See 
Dr. Short s Comparative Htftory of the Increafe and Decreafe 
^Mankind in EngUnd and federal Countries abroad^ P*|59> 
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quentlf, fuppofing the annoa] recruit fnm 
the country to be 7000, the number of 

birtU 

6c — In 1752, the accarate and diligent Mr. Strmjk^ took 
particular p^iins to determine the number of inhabitants 
in jlr.tjlerdam \ and the refult of his enquiry was, that 
very probably it did not amount to 200,000. The an- 
nual medium of burials for fix years, from 1747 to 175a, 
was 8247. One in 24^ therefore, died annually. See 
Sufmikh ibid. — ^At AmJUrdam^ there is a great number of 
Tews, and their burials are not included in the bills. 
There muft, I fuppofe, be other deficiencies, and an al- 
lowance for thefe would, I doubt not, increafe the pro- 
portion of inhabitants, who die annually, to. one in ai 
or 22. — At Dublin^ in the year 1695, the number of in- 
habitants was found, by an exaA furvey, to be 40,508, 
(fee Philof* Tranfadions, N® 261). I find na account 
of the annual burials juft at that time; but from i66f 
to 1681, the medium had been 1613; and from 1715 to 
1728 it was 2123. There can, therefore, be no mate- 
rial error in fuppofing that, in 1695, ^^ ^^^ 1800; and this 
makes i in 22 to die annually. — (n 1745 the number of 
families in the fame city appeared, by an exad account 
laid before the Lord Mayor, to be 9,214. It is highljr 
probable this number of families did not confift of 4 
many as 45,000 individuals. Suppofe them, however, 
50,000; and, as at this time the medium of annual buriab 
appears to have been 2,360, i in 21 died annually: feeDr* 
Short*% Cofnparative H^fiory^ p. 15, and New OhfervaUmts^ 
p. 228.—- Thefe fa£ts prove that I have been very mode- 
rate in making only i in 224-9 including emigrants, to > 
6\t\n London annualty.--In 1631 the number of people 
in the city and liberties of London was taken, by order of 
the Privy Council, and found to be 130,^78. — This ac- 
count was taken five years after a plague that had fwept 
ofi^ near a quarter of the inhabitants ; and when, there- 
fore, the town being full of recruits in the vigour of life, 
the medium of annual burials muft have^beeh lower than 
ufualy and the births higher. Could, therefore, the meT 
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lUrtis 3 times 7000 or ti, oooy and the iu-- 
rials and migrations 28^000 (which are aU 
high fuppofitions), the number of inhabi- 
tants will be^ 227 multiplied by 28^000^ or 
630,000. 

I will jttft mention here one other in- 
ftance of exaggeration on the prefent fub- 

*»t . • 

^ium of annual burials at that time, within the walls^ 
and in the 16 parjtb^s without the walls, be fettled, ex- 
itrlqfiye of thofe who died in fuch parts of the 16 parifhes 
without the walls, zs are not in the liberties^ the propor* 
tipii d]ring annually obtained from hence might be de*> 

Sanded on, as lefs than the common and juft proportion, 
ut this medium cannot be difcovered with any accuracy. 
Grama eftimates that two-thirds of thefe 16 pariihes are 
within the liberties ; and, if this is right, the medium of 
annual burials in the city andlibtrties in 163 1, was 5,5009 
and I in«23-| ^^^ annually ; or, making a fmall allow- 
ance for deficiencies in the bills, i in 22. — r Mr. Mait^ 
tfmd^ in his Hiftory of Lond$nj Vol. 11. p. 744, by a la-* 
borious, but too unfatisfaflory, invelligatfon, reduces this 
proportion to j in 24^ ; and on the fuppofitions, that 
this is the true proportion dying annually, at all timesy in 
London^ and that the deficiencies in the burials (includ** 
ing the burials in Marybone and Pancrafs parifhes) amount 
to 39O38 annually ; he determines, that the number of in- 
habitants within the bills was 725,903, in the year 1737. 

The number of burials not brought to account in the 
bills is, probably, now much greater than either Dr. 
Srakewridgi or Mr. Maitland fuppofe it. I have reck- 
oned it fo high as 6000, in order to include emigrants^ 
and alfo to be more fure of not falling below the troth. 

It will appear in the laft EiTay, with an evidence little 
(hort of demonftratton, that, at leafl, i in 20^ die^an- 
^ually in London^ and that, confequently, the number of 
inhabitants, if the omiffions in the byrials are 6000, 
panpot es^cecrd 601,750. 

Mr, 
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Mr. Ccrbyn Morrh^ in his uicful Objemd^ 
ticHs on the pajl growth and prefentjlate oftb^, 
city of London^ publiflicd in 175 1* fuppofe* 
that no more than a 60th part of the iDhabw 
tvciX,%oi London y who are above 20, die every 
year» and from hence he concludes that the 
number of inhabitants was near a million, la 
this fuppofition there was an error of at }ea(t 
one half. According to Dr. Halleys Tabic, 
it has been (hewn, that a 34th part of all at 
?o and upwards, die every year at Bre/ktw, 
In London^ a 29th part, according to Mr. 
&tmpjbri% Table, and alfo according to all 
other Tables of London Obfervations. And 
in Scotland it has been fopnd for many yean, 
that, of 974 minifters and profeffors whofc 
ages are 27 and upwards, a 33d part have 
fiied every year. Had, therefore, yix^Morrh 
ftated a 30th part of all above 20 as dying 
annually in London^ he would have gone be- 
yond the truth, and his conclu^on woijld 
have been 400,poo lefs than it is. 

Dr. Brakenridge obfcrved, that the num- 
ber of inhabitants, at the time he calculat- 
ed, was 127,000 lefs than it had been. The 
bills have lately advanced a }ittle, but ftiU 
they are much below what they were from 
J717 to 1743. The medium of the annual 
birthsy for 20 years, from 1716 to 1736, was 
i8,boo, ^ndoi burials 26,529; and, by cal-? 
culating from hence on all the fame fuppo- 
iitions with thofe which R^ade 651,580 to 

be 
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be the prefent number of inhabitants in Lon^ 
dofi, it will be found that the number tliea 
was 735,840, or 84,260 greater than ; the 
number at prefent. London, therefore, for 
die laft 30 years, has been decreaiing; and 
though now it is increafing again, yet there 
is reafon to think that the additions lately 
made to the number of buildings round it^ 
are owing, chiefly to the increafe of luxury, 
and the inhabitants requiring more room to 
live upon {a). 

It (bould be remembered, that the num-- 
ber of inhabitants in London is now fo much 
lefs as I have made it, than it was 40 years 

{a) The medium of annual burials in the 97 pariihea 
within the walls was. 

From 1655 to 1664, 3264 

From 1680 to i6go, — . 3139 
From 1730 to 1740, ■ 2316 

From 1758 to 1768, 1620 

This account proves, that though, fmce 1655, London 
has doubled its inhabitants, yet, within the wallsy they 
have decreafed ; and fo rapidly for the laft 30 years as to 
be now reduced to one half. — The like may be obferved 
of the 17 pariihes immediately without the walls. Since 
1730, thefe parifbes have been decreafing fo fad, that 
the annual burials in them have funk from 8,672 to 5,432, 
and are now lower than they were before the year 1660. 
In Weflminjler, on the contrary, and the 23 out-parifties 
in Middlejix and Surrey ^^ the annual burials have fince 1660, 

advanced from about 4000 to 16,000. Thefe fads 

prove, that the inhabitants of London are now much lefs 
crowded tp^ether than they were. It appears, in parti- 
cular, that within the walls the inhabitants take as much 
rpom tg live upon as double their number did forriicrly. 
•—•The very fame conclufions may be drawn from an exa- 
mination of the cbrijimngs. 

ago. 
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ago, on the fiippofition, that tbt prb^dHioil 
of the omiffioDS ki the hirths tothofe ki dfe 
burials^ was the fame then that it is now* 
But it appears that this is not the faft. — IVofii 
>72ii^9 (the year when the ages of the ddrd^ 
were firft given in the bills) to 1742, near fl?e* 
iixths of thofe who were born di«d Qnder 10, 
according to the bills. From 1742^ to ^752 
three quarters : And ever fince 1752-, tbi» 
proportion has flood nearly as it is now, of 
at fomewhat more than two-thfrds. The 
omifiions in the births^ therefore, compa^ 
with thofe in the burials^ were greater forrter- 
ly 5 and this muft render t4ie diffeirence be- 
tween the number of inhabitants now and 
formerly lefs confiderable than it may feem 
to be from the face of the bills. One rea- 
fon, why the proportion of the amounts of 
the hirths and burials in the bills, comes now 
nearer than it did, to the true proportion, 
may, perhaps, be, that the number of Diflcn- 
t/ers is leiTened. The Foundling Hofpital 
alfo may have contributed a little to this 
event, by lefTening the number givett in tfcc 
bills as having died under 10, without tak^ 
ing off any from the births % for all that 
die in this hofpital are buried at Pancrdfi 
church, which is not within the bills. Sec 
the preface to a coUedion of the yearly billa 
of mortality from 1657 to 1758 incUifive, 

IwiU 
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^ IrmH add« that it is probable that London 
if now become lefs fatal to children than it 
was ; and that this is a further circumftance 
which mud reduce the difference I have 
neotioned; and which is likewife necefiary 
- tO:be joined to the greater deficiencies in the 
births^ in order to account for the very fa>all 
proportion of children who furvived lo years 
of age, during the two firft of the periods I 
have ipccified,— Since 1752, London has been 
thrown more open. The cuftom of keep- 
ing country-houfes, and of fending children 
to be nurfed in the country, has prevailed 
more. But, particularly, the deftrudlive ufe 
fpirituous liquors among the poor has been 
checked. 

. I have (hewn that in London^ even in its 
prefent flate, and according to the moft mo* 
derate computation, half the number born 
d^ under three years of age. But it appears 
from Graunt's {a) accurate account of thd 
births, weddings, and burials in three coun- 
try parifbes for 90 years; and alfo, from Dr. 
Shorfs coUeiftion of obfervations in his Com^ 
parative Hijloryy and his treatife entitled. 
New Obfervations on Town and Country Bills 

{a) Sec Natural' and Political Obfervations on the Bills of 
Mortality^ bjr Capt. John Graunty F. R. S.— See alfo Mr. 
Derbam^s PbificO'Tloeology^ p. 174, where it appears, that 
in the parifh of Aynho in Northampton/hire ^ tho' the births 
had been, for 118 years, to the marriages as 6 to i ; yet 
the burials had been to the marriages only as 3.^ to i. 

of 
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of Mortality \ that in country villages and 
parifhes, the major part live to mature a^e^ 
and even to marry. 

In the parifh of Holy-Crofs {a)f in Sahpi 
it appears from a curious regifter, which has 
been kept by the Rev. Mr. Gorfuch^ the vi- 
car, that of 655 who have died there .at all 
ages for the lall 20 years, 321, or near One 
half, have lived to 30 years of age : And, by 
forming a Table ot Obfervations from this 

(a) This parifh contains in it a village which is a part 
of the fuburbs of 5/^rm^ttry. It confifts of 1400 acres 
of arable and pafture land ; bedded 306 acres taken up 
by houfcs and gardens. It is fix miles in circumference} 
half of which lies along the banks of the river Severn,'-^ 
1 mention thefe particulars to fhcw, that it mav be reck- 
oned a ccuntry parKh ; tho\ perhaps, not perfectly fo, ort 
account of its nearnefs to ^hreivjbury, — The chriftenings 
ii) it exceed the burials a little; and the number of inr 
habitants (moHly labouring people) has, for the laft 20 
years, kept nearly to 105O, withput any confiderable in- 
cfcafe. — The regifter of this pariOi, from 1750 to 1760, 
has been published in the 52d volume of the Philofophical 
TranJaStiam^ Part I. Art. 25. And a continuation of it 
from 1760 to 1770, has been lately communicated and 
rdad to the Royal Society. It is to he wifhed, that more 
fuch accounts, fpecifying^ as this does, the males and 
fomales dying at ail ages, were kept in different fituation^ 
in the country. This is the only one that I have ever 
heard of. It is kept with particular care and accuracy 
by Mr. Corfuch \ and furniibes very ofeful data for deter- 
O'iining the difFerence in value between town and coun- 
try lives.— It df fcrvcs to be mentioned particularly, that" 
ni^foreipiers or Jhavgcrs^ who happen to die in this pariih,' 
or who ojay be brought into it to be buried, are entered 
into the regifter : Nor are any of the fixed inhabitants 
omitted, tho' carried out to be buried* 

3 regifter, 
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egiftcr, in the manner which will be dc- 
:ribed in the laft Eflay, I find that a child 
jft born in this parifti has an expc<5lation of 
3 years ; and that in general, under the age 
f 50, the expeSlations of lives here exceed 
lole in LondoHy in the proportion of about 
to 3.— So great is the difFercnce,erpecially 

> children, between living in great towns 
tid in the country. — -But nothing can |)lac« 
lis obfervation in a more flriking light, than 
3e account given by Dr, Thomas Hderden^ 
md publiflied in the Philofophical Tranf- 
aions (vol. LVIL p. 461), of the tncreafe 
nd mortality of the inhabitants of the ifland of 
Madeira. In this ifland, it feems, the wed- 
ings have been to the births, Yor 8 years, 
om 1759 to 1766, as 10 to 46.8; and to 
ic burials, as 10 to 27.5. Double thefe 
roportions, therefore, or the proportion of 
o to 46.8, and of 20 to 27.5, arc the pro*- 
ortions of the number marrying annually, 

> the number born and the number dying. 
#ct I marriage in 10 be a 2d or 3d mar- 
iage on the lide of either the man or the 
fovmni and 10 marriages will imply 19 
idividuals vyho have grown up to maturity, 
nd lived to marry once or oftener ; and the 
roportion of the number marrying anaually 
le firft time, to the number dying annually, 
rill be 19 to 27.5, or near 3 to 4. It may 
:em to follow from hence, that in this ifland 
car three- fourths of thole who die have 

O been 
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been married ; and, confequcntly, that not 1 
many more than a quarter of the inhabi- 
tants die in childhood and celibacy; and 
this would be a jull: conclufion were 
there no increafe, or had the births and bu- 
rials been equal. But it muft be remem- 
bered, that the general efFe£t of an increafe 
while it is going on in a country, is to ren- 
der the proportion of perfons marrying an- 
nually, to tlie annual deaths, greater, and ta 
the annual births lefs^ than the true propor- 
tion marrying, out of any given number 
born. This proportion generally lies be- 
tween the other two proportions, but always 
neareft to the firft (^) ; and, in the prefent 

cafe^ 

{a) In a country where there is no increafe or dc- 
crc^fe of the inhabitants, and where alfo life, in its iirft 
periods, is fo ftable, and marriage fo much encouraged^ 
as that half of all who are born live to be married, the j;;- 
nual births and burials mull be equal, and alio quadruple 
the number of weddings, after allowing for 2d and 3d 
marriages. Suppofe in thcfc circumftances (every thing 
die remaining the fame) the probabilities of life^ during its 
firft ftagcs, to be improved. In this cafe, more than half 
the born will live to be married, and an increafe will tala 
pbce. The births will exceed the burials^ and both fall 
below qitadruple the weddings ; or, which is the fame, 
below double the number annually married. — Suppofe 
next [xh^ probabilities of life and the encouragejnent to mar- 
ridge remaining the fame) the proUficknefs only of the 
marriages to be improved. In this cafe it is plain, that 
nn increafe alfo will take jJacc ; but the annualhinhs and 
burials, Inftead of being lefs, will now both rife above 
quadruple the weddings j and therefore the proportion of 
the born to that part of the born who marry (being by 
-fuppofuion two to one) will be Icfs than the proportion 

of 
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cafe, it is fufficiently evident that it cannot 
be much iefs than two-thirds. 

cf cither the annual births or the annual burials^ to thd 
number m2ixr\'\i\g annually, — Suppofe again {\hc enccw'age^ 
ment to marriage remaining the fame) that the prohabilitiet 
cflife ^nd the prolijic^nefs of marriages are both improved 4 
in this cafe, a more rapid increafe will take place, or a. 
greater excefs of the births above the burials ; but at the 
lame time they will keep nearer to quadruple the wed- 
dings, than if the latter caufe only had operated, and 
produced the fame increafe.— I fliould be too minute and 
tedious, were I to explain thefe obfervations at large. It 
follows from them, that, in every country or fituatiort 
where, for a courfe of years, the burials have been either* 
iqual U or Iefs than the births^ and both under quadrupU 
the marriages} and alfo that, wherever the burials arc 
kfs than quadruple the annual marriages, and at the' fame 
time the births greater^ there the major part of all that 
arc born live to marry. In the inftance which I have 
confidered above, and which occafions this note, the an- 
nual births are fo much greater than quadruple the marri- 
ages, and at the fame time the annual burials fo much 
/^, that the proportion that live to marry of thofe who 
are born, can fcarcely be much Iefs than I have faid ^ at 
two-thirds. 

I have (hewn how the allowance is to be made for id 
and 3d marriages ; but it is not fo confiderable as to be 
of any particular confequencc ; and, befides, it is,^ . ia 
part, compenfated by the natural children which are in- 
cluded in the births, and which raife the proportion ot 
the biiths to the weddings higher than it ought to bCf 
and therefore bring it nearer to the true proportion of the 
number born annually^ to ihofe who marry annually, ^^ 
ter deducing thofe who marry a ad or 3d time. 

In drawing conclufions from the proportion ofannml 

births and. burials, in different fituations, fome writers 

en the increafe of mankind, have not given due attention 

to the difference in. thefe proporti©nfi,^arifing from ttf 

O 2 diSeiefliK 
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In London^ then, half die undet thitc 
years of age; and in Madeira about fwih 
thirds of all who arc born live to be married. 
Agreeable to this, it appears alfo from the 
account I have referred to, that the expeSla^ 
tion of a child juft born in Madeira is about 
39 years; or double the expectation of a 
child juft born in London. For the number 
of inhabitants was found, by a furvcy made 
in the beginning of the year 1767, to be 
64,614. The annual medium of burials 
had been, for eight years, 1293; of births 
2201. The number of inhabitants, divided 
by the annual medium of burials^ gives 
49.89 I or the expciJation nearly of a child 
3uft born, fuppofing the births had been 
I293f and conftantly equal to the buriakf 
the number of inhabitants remaining the 
ikme. And the fame number, divided by 
the annual medium of hirtBs, gives 29.35; 
or the expeSation of a child juft born, fup- 
pofing the burials 2 20 1 , the number of births 

different circumftances of increafcor decrease among a 
people. One inftance oi this I have now mentioned ; 
and one further inftance of it is necelFary to be mentioned. 
The proportion of annual births to weddings has been 
confidered as giving the true number of children dtriTed 
from each marriage, taking all marriages one with ano- 
ther. But this is true only when, for many years, the 
' births and burials have kept nearly equal. Where 
dMVc is an excefs of the births occafioning an incretfe^ 
the proportion ol annual births to weddings muft be lefi 
tban the proportion of children derived from each mar- 
riage ; and the contrary muft take place where there is^a 
decrta^ 
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and of inhabitants remaining the fame. And 
the true expeSlation of life muft be fome- 
wherc near the mean between 49. 89 and 

29-35- 

Again : A 50th part of the inhabitants of 
Madeira^ it appears, die annually. In Lon^ 
dorif I have fhewn, that above twice this 
proportion dies annually. In fmaller towns 
a fmaller proportion dies; and the births alfp 
come nearer to the burials. In general; there 
fcems reafon to thing that in towns (allow- 
ing for particular advantages of fituation, 
trade, police, cleanlinefs, and opennefs, 
which fome towns may have,) the excefs of 
the burials above the births, and the annual 
deaths are more or lefs as the towns are 
greater or fmaller. In London itfelf, about 
160 years ago, when it was fcarcely a fourth 
of its prefent bulk, the births were much 
hearer to the burials, than they are now. 
But in country pariflies and villages the births 
almoft always exceed the burials ; and I be* 
lieve It feldom happens that fo many as a 
50th, or more than a 40th part of tne in- 
habitants^ die annually {a). In the four 

provinces 

{a) In the year 1733, a furvey was taken of the in- 
liaoitants of the parim of Sioke-Damerel in De'OonJhlre^ 
and the number of men, women, and children was found 
to be 3361. — The chriftentngs for the year were 122—* 
the weddings 2S^^buriais 62. — No more, therefore, than 
Ae 54th part of the inhabitants died in the year. — ^Iii part 
W this year an epidemical fever prevailed in the pafifh* 
See Marty n's Abridgment of the PbUof. TranfaSfions^ vol. 
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provinces of New-England there is a very 
rapid increafe of the inhabitants; but, not- 
withftanding this, at Bojion^ the capital, the 
inhabitants would decreafe were there no 
fupply from the country : for, if the account 
T have feen is juft, from 1731 to 1762, the 
burials all along exceeded the births (^), 
60 remarkably do tovi^ns, in confequencc of 
their unfavourablenefs to health, and th^ 

' JX. p. 325.-r^According to Grmnt'$ account of a parifh 
in Humpjhire^ not rfeckohed, he fays, remarkably health- 
ful, a 50'tn part of the inhabitants had died annually for 
QO years. Natural and pclitical ObfervathnSj ^c. Chap, 
xii. , 

In 1098 country pariflies, mentioned by Sufmilch^ the 
annual avcn^ge of deaths, for fix years, ending in 174.9, 
was 5255. The number of inhabitants was 225,357, 
One, therefore, in 43 died annually. -r— In 106 other 
parifhcs, mentioned by him, this proportion was j in 50. 
—In the Dukedom of IVurtemberg^ the inhabitants, ho 
fays^ are numbered every yearj and from the average of 
five y^ars, ending in 1754, it appeared that, taking the 
towns and coqniry together, i in 32 died annually. — ? 
In another province, which he mentions, confifting of 
635,998 inhabitants, i in 33 died annually. From tnefe 
fads he concludes, that, talcing awhole country \n grofs^ 
Including all cities and villages, rpankind enjoy among 
them ab«»ut 32 or 33 years each of ?xiftencc. A^d this, 
Very probably, may not be far from the truth in the pre- 
fent ftate of moft of the kingdoms of Europe. And it will 
follow, that a child born in a country parifli or village, 
has, at leaft, an expeftation of 36 or 37 years ; fuppofing 
the proportion of country to to^n inhabitants to be as 2i 
to 1 'y vL'hich, I think, this ingenious writer's obfervation^ 
prove tq be nearly the cafe in Pom^ranioj Bfondtvi^rgh^ 
and fome other kingdoms. 

(if) See a particL|Jar account of the births and burial^ 
jn this town from 1731 to 1752; i^ ;l^e Qj^/^Ut^an's M^^ 
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luxury which generally prevails in them, 
check the increafe of countries, 

Healthfulnefs and Prolificknefe arc, pro- 
bably, caufes of increafe feldom feparatcdt 
In conformity to this obfervation, it appears 
from comparing the births and weddings, 
in countries and towns where regifters of 
them have been kept, that in the former; 
marriages, one with another, feldom produce 
lefs than four children each ; generally be- 
tween four and five, and fometimes above 
five. But in towns feldom above four ; ge- 
nerally between three and four; and fome- 
times under three {a). 

I have fometimes heard the great num- 
ber of old people in London mentioned, 
to prove its favourablenefs -to health and 
long life. But no obfervation can be more 
erroneous. There ought, in reality, to be 
more old people in London^ in proportion to 
the number of inhabitants, than in any 
fmaller towns ^ becaufe at leaft one quarter 
pf its inhabitants are perlbns who come in- 

[a) Any one may fee what evidence there is for thi^^ 
by confulting Dr. ShorfB two books already quoted, and 
the Abridgment of the Philofophical TranfaSflons^ vol. VII. 
part iv. p. 46, ztxilGrautit*^ account already quoted, of the 
births, weddings and burials in three country parilhes for 
90 years; compared with fimilar accounts in towns. In 
coofidering thei'e accounts, ic fliould not be forgotten 
ihat allowances muft be made for the different circum- 
fiances of increafe or decreafe in a plaee, agreeably to 
the dbfcrvatign at ihecnd ofthejiotc in page 194. 

O 4 to 
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to it, from the country, in the moft robufl: . 
part of life, and with a much greater proba-r 
bility of attaining to old age, than if they had 
cQaiQ'into it in the weaknefs of infancy. 
But) notwithdanding this advantage^ there 
arc much fewer perfoas who attain to great 
ages in London, than in moft other places 
where obfervations have been made. -~ At 
Vienna 'y of 22,704 who died in the four 
years i/i/^ 1718, 17^4, 1725 (tf), 109 
reached 90 years.; that is, 48 in io,ooo* 
But in London, for 30 years before 1769 only 
35 of the fame number have reached this 
age. — At Brejlaw it appears, by Dr. Hallefs 
Table, that 41 of 1238 born, or a 30th part 
live to be 80 years of age. — In the parifh of 
All-fiiints, in Northampton, an account has 
been kept ever fince 1733 of the ages at 
which the inhabitants die ; and I find that 
a 22d part die there turned of 80. At Nor-* 
njolch alike account has been kept; artd it ap- 
pears, that for the laft 30 years, a 27th part of 
the inhabitants have died, turned of the fame 
age. — According to yix.Kerffeboom^li^kA^oi 
Obfervations, publifhed at the end of the laft 
edition of Mr. !>€ Moivre^ Treatife on the 
Dodtrine of Chances, a 14//& part of all that are 
hotn live to 80.— And in the pari(h of Hofy'^ 
Crofs, already mentioned p. 483 and p. 192, 

(<») Vid. Abridgment of the Philpfophical Tranfac- 
tions, vol. VII. part iv. p. 46.— It ajipears alfo that more 
thao three-fifths of all^vho died in thefe years at Vienna 
were boys and girls, by' <w horn, I fuppofe, are meant pcr- 
foh^ .under 16. 

I the 
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the eleventh part of the inhabitants live to 
80 (tf).-— But in LondoKy for 30 years, iertding 
at the ye?r 1768, only 25 of every lobo, 
who have died, or a 40th part, have lived 
to this age ; which may be cafily difcoVered^ 
by dividing the fum of all who have died 
during- thefe years at all ages, by the fum of 
all who have died above 80* 

Among the peculiar evils to whidi great 
towns are fubjedt, I might further mention 
the Plague. Before tlic year 1666, this 
dreadful calamity laid London almoft wafte 
once in every 15 or 20 years ; and there is 
no rcafon to think, that it was not generally 
bred within itfclf. A moft happy alteration 
has taken place ; which, perhaps, in part 
\s owing to the greater advantages of clean- 
lincfs and opennefs, which London has en- 
joyed fince it was rebuilt; and which lately 
have been very wifely improved. 

The fafls I have now. taken notice of are 
fo imporcant that, I think, they defervc more 
attention than has been hitherto beftowed " 

{a) This, however, will appear itfelf inconfidCrable, ' 
when compared with the following account: *' In 1761 
** the burials in the diftri£l of Chrijlianna^ in Norway^ 
*' amounted to 6,929, and the chriftcnings to 11,024. 
*' Among thofe wIk> died, 394, or 1 in 18, had lived to 
** the age of 90; 63 to the age of 100, and feven to the 
" age of lOiu — In the diocefe of Bergen^ the perfons 
•' who diid amounted only to 2,580, of whom 18 lived 
*' to the age of loo ; one woman to the age of I04,«an4 
** ancther woman to the age of io9.** 

iiee the Annual Regijhr for 1761, p. i^i* 

Upon 
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upon them. Every, one knows that trie 
itrength of a ftate confifts in the nuniberof 
people. The encouragement of population^ 
therefore, ought to be one of the firft ob- 
jeifts of policy in every ftate i and fome of 
the worft enemies of population are the lux- 
ury, the licentioufnefs, and debility produced 
and propagated by great towns. 

I have obferved that London is now [a) 
increafing. But it appears that, in truth, 
this is an event more to be dreaded than de- 
fired. The more London increafes, the more 
the reft of the kingdom muft be defertedf 
the fewer hands muft be left for agriculture j 
and, confequently, the lefs muft be the plen- 
ty and the higher the price of all the mean* 
of fubfiftence. — Moderate towns, being feats 
of refinement, emulation, and arts, may be 
public advantages. But great towns, loag 
before they grow to half the. bulk of London^ 
become checks on population of too hurtful 
a nature, nurferies of debauchery and volup- 
tuoufnefs; ar>d, in many refpeds, greater 
evils than can be compenfated by any advan- 
tages {b). 

Dr. 

(a) This increafe is greater than the bills {hew, ox\ 
accouat of the oinifGon in them of the two parifhes which 
bave been mod increafed by new buildings; I mean Maryr- 
b<me and Pancrafs pan (lies. The forn>er of thefe pari(he^ 
hy I iuppofc, now one of the largeft in London, 

{b) The mean annual births^ weddings^ and burials in 
the following towns, for fome of %k^ laft y«ars, have bee(i 
ftparjy. 
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" T>v. Heberdm obferves that, in Madeira, 
the inhabitants double their own number in 
84 years. But this (as you. Sir, well know) 
is a very flow increafe, compared with that 
which takes place among our colonies in 
America. In the back fettlements, where 
the inhabitants apply themfelves entirely to 
agriculture, apd luxury is nat known, they 
double their own number in 1 5 years; and all 
thro* the northern colonies, in 25 years {a). 
This is an inftance of increafe fo rapid, as to 
have fcarcely any parallel. The births in 
thefe countries muft exceed the burials 
much more than in Madeira; and a greater 
proportion of the born muft reach maturi- 
ty. — In 1738, the number of inhabitants in 
New Jerfey was taken by order of the go- 
vernment, and found to be 47,369. Seven 
years afterwards, the number of inhabitants 
was again taken; and found to beincreafed, 
by procreation only, above 14,000; aiid very 
near one halfoi the inhabitants were found 

Births. Weddings. Burial$. 

fit Paris, -^ 19,100 — - 4,400 — 19,400 

Vienna, — ^ 55600 — — 6,}5oo 

Amfterdam, -^ 4,600 — 2,400 — 8,000 

Copenhagen, — 2,700 — 886 — ^ 35300 

Berlin, for 5 1 

yeal^s; end- i 3,634 -^ 936 — 4,092 

mgat 1751 3 

(a) Set a difcourfe on Chrijiian Union^ by Dr. Style^^ 
Bojion^ 1761, p. 103. 109, &c. — See alfo The InUreft of 
Great Britain confid^red with regard to her Colonies^ together 
rvith Obfervations concerning the increafe of mankind^ feofling 
iffeountriesy ^c, p. 35. 2d edit. London, 1761. \ 

to 



2 04 Of the ExpeSlathn of Lives ; 

to be under {a) i6 years of age. In 22 years, 
therefore, they muft have doubled their own 
number, and the births muft have exceeded 
the burials 2000 annuallv. As the increafe 
here is much quicker than in Madeira^ we 
may be fure that a fmaller proportion of the 
inhabitants muft die annually. Let us, 
however, fuppofe it the fame, or a 50th part. 
This will njake the annual burials to have 
been, during thefe feven years, looo; and 
the annual births 3000; or an 18th part of 
the inhabitants. — Similar obfervations may be 
made on the much quicker increafe in Kbode 
IJland^ as related in the preface to the Collect 
tion cf the London Bills of Mortality i and alfo 
in the valuable pamphlet, laft quoted, on the 
Intcrefi of Great Britain with regard to her 
Colonies ^ p. 36. — What a prodigious differ- 
ence muft there be^ between the vigour an4 
the happinefs of human life in fuch fituati-» 
ons, and in fuch a place as London? — The 
original number of perfons who, in 164J, 
had fettled in Ne^uj- England, was 21,200. 
Ever ftnce, it is reckoned, that more have 
left them than have gone to them (^). In 
the ytdv 1760, they were incrcafed to half a 
miilion. They have, therefore, all along 

(<5() According to Dr. Helleys Table, the number of 
the living under 16, is but a ibirdoi alt the living at all 
ages. 

{b) &e Dr. Stylesh pamphlet juft quoted, p. no, &c. 

doubled 
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doubled their own number in 25 years. And 
if they continue to increafe at the fame rate, 
they will, 70 years henee, in New-England 
alone, be four millions; and in all North 
Americay above twice the number of inhabit- 
ants in Great'-Britain {a). — ^But I am wan- 
dering 

{a) The rate of increafe, fuppofing the procreativc 
powers the fame, depends on two caufes : The *^ encoii- 
♦' ragcmcnt to marriage ;" and the *« expiration of'a child 
juft born." When one of thefe is given, the increafe will 
DC always in>proportion to the other. That is ; As m.uch 
freater or kjs as the ratio is of the numbers who reach 
maturity^ aid of thofe who marry, to the number born, 
fo much quicker or flower will be the increafe. —- Let us 
fuppofe the operation of thefe caufes fuch, as to produce an 
annual cxcefs of the births above the i^r/Wj, equal to a 36th 
part of the whole number of inhabitants. It may feem 
to follow from hence, that the inhabitants would double 
their own number in 36 years ; and thus fome have cal- 
culated. But the truth is, that they would double their 
own number in much lefs time. Every addition to the 
number of inhabitants from the births, produces a pro- 
portionably greater number of births, and a greater ex- 
cefs of thefe above the burials ; and if we fuppofe the 
excefs to increafe annually at the fame rate with the in- 
habitants, or fo as to preferve the ratio of it to the num« 
ber of inhabitants always the fame, and call this ratio 

Z, the period of doubling will be, the quotient produced 

by dividing the logarithm of 2, by the difference between 
the logarithms of r -|- i and r ; as might be eafily demon- 
ftrated. In the prefent cafe, r being 36, and r + i be- 
ing 37, the period of doubling comes out 25 years. If 
r is taken equal to 22, the period of doubling will be 15 
years. •—But it is certain that this ratio may, in many 
iituations^ be greater than -^^ and, inftead of remaining 
the fame, or becoming lefs, it may increafe^ the confe- 
quence of which will be, that the period of doubling will 
be flunter than this rule gives it. — According to Dr. 
HulUy\ Table, the number of perfons between 20 and 

42 
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dcring from my purpofe in this letter. The 
point I had chiefly in view was, the prefent 

flate 

42 years of age is a third part of the whole number living 
at all ages. The prolific part, therefore, of a country 
may very well be a 4th of the whole number of inhabi- 
tants ; and fuppofing four of thefe, or every other mar- 
riage between perfons all under 42, to produce one birth 
every year, the annual number of births will be a i6tli 
part of the whole number of people. And, therefore,- 
fuppofing the burials to be a 48th part, the annual excefs 
of the births above the burials will be a 24th part, and the' 
period of doubling 17 years. — The number of inhabi- 
tants in NeW'EnglanA was, as I have faid from Dr. Stylai 
pamphlet, half a million in 1760. If they have gone on 
incfeafing at the fame rate ever fince, thev muft be now 
640,00^ ; and it Teems to appear that in fa(^ they arenpur 
more than this number. For, fince writing the above 
obfervations, I have fcen a particular account, grounded 
chiefly on furveys lately taken with a view to taxation 
and for other purpofes, of the number of males, betwreen 
16 and 60, in the four provinces. According to this ac- 
count, the number of fuch males is 218,000. The 
whole number of people, therefore, between 16 and 60, 
muft be nearly 436,000. In order to be more fure of a- 
voiding excefs, 1 will call them only 400,000. In Dr. 
Hallefs Table the proportion of all the living under 16 
and above 60, to the reft of the living, is 13.33 to 20; 
and this will make the number of people now living; in 
the four provinces of New-England to be 666,ooo» Biit 
on account of the rapid increale, this proportion muft be 
confiderably greater m Neiv- England^ than that given by 
Dr. Hdllefs Table. In New-Jerfcy^ I have faid the num* 
ber of people under 16, was found to be almoft equal to 
the number above 16. Suppofe, however, that m Ne-W" 
England^ where the increafe is (lower, the proportion I 
liave mentioned is only 16 to 20 ; and then the whole 
number of people will be 720,000. 

I cannot conclude this note without adding a remark to 
remove an objeftion which may occur to fome ia reading 
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ftate of London as to healthfulnefs, number 
of inhabitants, and its influence on popula- 
tion. The obfervations I have made may, 
perhaps, help to fhevv, how the moft is to be 
made of the lights afforded by the London 
bills ; and ferve as a fpecimcn of the proper 
method of calculating from them. It is in- 
deed extremely to be wifhed, that they were 
lefs imperfcdl than they are, and extended 
further. More parifhes round London might 
be taken into them ; land, by an eaiy im- 
provement in the parifh regifters now kept, 
they might be extended through all the pa- 
rifhes and towns in the kingdom. The ad- 
vantages arifing from hence would be very 
confiderable. It would give the prccife law 
according to which human life waftes in its 
different ftages; and thus fupply the neceffary 
data for computing accurately the vahies of 
all life-annuities and reverjions. It would, 
likewife, (hew the different degrees of heal th- 

Dr. HeberderCs account of Madeira^ to which I have re- 
ferred. In that account 5945 is given as the number of 
children under feven in the ifland, at the beginning of the 
year 1767, The medium of annual births, for eight 
years, had been 2201; of burials 1293. 1" ^^ years, 
therefore, 13,206 muft have been born; and if, at the 
end of fix years, no more than 5945 of thefe weie alive, 
1210. rouft have died every year. That is; almoft all 
the burials in the ifland, for fix years, muft have been 
burials of children under feven years of age. Thia is 
plainly incredible; and, therefore, it feems certain, that 
the number of children under feven years of age muft, 
through fome n)iftake, be given, in that account, 3100 
or 4000 too little* 

fulnels 
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fulncfs of ciiffcrent lituations, mark the pro- 
grefs of population from year to year, keep 
always ia view the niimhcr of people in the 
kingdom, and. In many other refpeds, fur- 
niflj inftrucStion of the grciteil importance to 
Che ftate. Mr. De Moivrej at the end of his 
book on the doftrinc of chances, has recom- 
mended a general regulation of this kind i 
and obfervcd, particularly, that at Icaft it is 
to be wilhed, that an account was t:iken, at 
proper intervals, of ail the living in the king- 
dom, with their ages and occupations! 
which would, in fome degree, anfwcr moft 
of the purpofcs I have mentioned. — But, 
dear Sir, 1 am fenfible it is high time to 
finifli thefe remarks. I have been carried in 
them far beyond the limits I at iirft intend- 
ed. 1 always think with pleafure and grati- 
tude of your friendlliip. The world owes 
to you many important difcoveries; and your 
n.:me muft live as long as there is any know- 
ledge of philolbphy among mankind. That 
your happincfs in this, and every other re- 
Iped, may continually increafe, is the finccrc 
wilh of. Sir, 

Your much obliged, 

and very humble fervant. 
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POSTSCRIPT. 

AT Edinburgh, bills of mortality, 6f the 
fame kind with thofe in London, havd 
beea kept for many years. ! have, fincift 
the foregoing letter was written, examrined 
thefe biJls, and formed a Table of Obferva- 
tions from them, as I found them for fa period 
of 20 years, beginning in 1739, and ending id 
17^8. — As this is a town of moderate bulki 
and foems to have a particular advantage of 
fituation y I e)fpe<ftcd to find the probabilt*^ 
ties of life in it, nearly the fame withthofc 
at Brejlanoi Northampton and Norwich j but I 
have been furprizcd to obferve, that this i^ 
not the cafe. During the period I have men** 
tioned, only one in 42, of all who died at 
Edinburgh^ readied 8c years of age ; which is 
a fmaller proportion than aftains to the fjtme 
age in London. See p. 201. —In general; it 
appears, that the probabilities of life in this 
town arc much the fame, thro' all the ftages 
of life, with thofe in London, the chief diffe- 
rence being, that after 30, they are rather 
lower at Edinburgh. — It is not difficult to ac- 
count for this. It affords, I think, a ftrik- 
ing proof of the pernicious effeds arifing 
from uncleanlinefs, and crouding together 
on one fpot too many inhabitants. At 
Edinburgh, Mr. Maitland fays, " the build- 
*• ings, elfewhere called houfes, are denomi- 
P ** nated 
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^' n^tcd Ian Js ; and the apartments, in otW 
" places named ^^r/>j, here called houfes, arc 
** fo many freeholds inhabited by different 
" families j whereby the houfes are fo ex- 
'' celTively crouded with people, that the 
*' inhabitants of this city may be juftly pre- 
** fumed to be more numerous than thofe of 
** fome towns of triple its dimenfions/' See 
Maitland^s Hijlory of Edinburgh ^ p. 140. 

In the year 1748, the whole number of 
apartments ox families in the city and liberties 
of Edinburgh^ was 9064, This Mr. Mait^ 
land mentions as the refult of particular exa- 
mination, and undoubtedly right., lb. p. 217, 
218. — In 1743, an accurate account was 
taken, by the dcfire of this writer, of ,the 
number o^ families and inhabitants in the pa* 
rifhof St. Cuthbert. lb. p. 171. The number 
q{ families was 2370, and of inhabitants at all 
ages, 9731. The proportion, therefore, of 
inhabitants to Jamiliesy was 4tV to i ; and, 
fuppoling this the true proportion for the 
whole town, the number of inhabitants will 
be 4tj multiplied by 9064, or 37,162. — . 
The yearly medium of deaths in the town 
and liberties for eight years, from 1741 to 
1748, was 1783. lb. p. 220 and 222. And, 
confequently, one in 20-^ died annually. 

Mr. Maitlandy tho' pc^flefTed oi the data 
from which thefe conclufions neceffarily fol- 
low, has made the number of inhabitants 
50,120, in confequence of a difpofition to 

3 ^x^g- 
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exaggerate in thefe matters, and of aflutning, 
without any reafon, a 28th part of the inha- 
bitants as dying annually. 

In page 220, he expreffes much furprize 
at finding, that the number of males in this 
town was lefs than the number of females, 
in the proportion of 3 to 4. But this is by 
no means peculiar to Edinburgh. 

All I have been faying muft be underftood 
of the ftate of Edinburgh, before the year. 
1758, The bills, for the laft 12 years, have 
been fo irregular, and fo different from the 
fame bills for the preceding years, and from 
all other bills, that I cannot give them any 
credit. Either fome particular incorreftnefs 
has crept into the method of keeping them ; 
or there has been fome change in the ftate 
of the town which renders them of no ufe. 
Probably the former is the truth. 

From the note in p. 203, it appears, that 
the chriftenings and burials at Paris, com© 
very near to equality. This once led me to 
fufped:, that there muft be fome particular 
Angularity in the ftate of Paris, which ren- 
dered it much lefs prejudicial to health and 
population than great towns commonly are. 
But better information has lately obliged me 
to entertain very different fentiments.— ^The 
difference between the births and burials at 
Paris, is much greater than the bills (hew, 
P 2 •* Children 
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^* Children here are baptized the inftant 
" they are born ; and, in a day or two af- 
'* tcrwards, it is the cuftom to fend them to 
'* the adjacent villiges to be nnrfed* A 
" great number therefore, of the infants born 
" at PanSf die in the country, and thefe 
** appear only in the regifter of chriften- 
*' ings/' See a book entitled the Police 
of France^ page 127. And BufforCs Natural 
Hiftory, Tom. IL at the end. — " AU the 
*« children alfg received into the Foundling-- 
** Ho/pitaU are immediately fent to be nurf- 
*' ed in the country, at a diftance from Paris^ 
'* where they remain 5 or 6 years; at the end 
^ of which time they are brought again to 
•' Paris, the boys to be placed in the luburbs 
** of St. Antoine, and the girls at SalpetrierCy 
•' to be further maintained till they arrive at 
" the age of twelve years." Police of France^ 
p. 81. — The following paffage in the fam^ 
writer, containing a further account of this 
Hofpital, is impprtant; and, therefore, tho' 
long> I cannot help tranfcribing it — •* Let 
** us fuppofe, that out of 4000 children an- 
** nually carried into the country, two thirds 
*' may die, during the five years they are de- 
•* (lined to remain at nurfe; fo that only 
" ^333 would conftantly be the annual 
" number fent back to Paris ; who, being 
" kept at the two Hofpitals St. Antoine and 
•' ^S^^/r/Vrt? juft mentioned, 'till they are 12, 
** and fucceeded by a like number each year, 

*' the 
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•* the total number compofed of all brought 
^* in the fucceffive years, would make the 
" conftant refting ftock to amount to 9331* 
^' But of thefe we will fuppofe a 5th part 
•' to die every year. Yet even then the 
*' conrftant refting ftock of children ought to 
" be 7465. How greatly then muft we be 
** farprized to find, by the authentic account 
•* taken from their own books, only 646 
** boys in the college of St. Antoine^ and hot ^ 
*• more tham 600 girls at the Salpetriere ; 
** fo that the refting ftock of returned found- 
^* lings appears to be no more than 1240, 
•* which being deducted from 7465, will make 
*' the difference in the deficiencies 6225. 
*• What then becomes of thefe ? — Are they 
*• reclaimed by their parents ?— Or do they 
•• perifh for want of care?— In anfwer to 
*' which queftions it was explained to me; 
** that as many of the lower clafs of people 
*• were induced to mafry, in order to be ex- 
'* cufed from ferving in the militia i fo when 
" thefe have children, which they are una- 
** blc to maintain, they ufually fend them to 
** this hofpital i which, therefore, muft be 
** looked upon, as not only a charity for the 
*^ care of expofed and deferted children whofc 
*' parents are unknown, but alfo as a public 
** nurfery for the fuftenance of the children 
'^ of poor people, who, tho' regiftercd at the 
** office, are often reclaimed from their coun- 
^^ Xxy niiffes by their parentis. This accounts, 
P 3 ♦^ in 
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*^in fome meafure, for the fmall ftock of 
'* children brought back to the hofpital at 
** Paris. — The further difference is fufpeded 
*' to be owing to the infufficient nourifhment 
*' they receive j as this particular charity, as 
*^ well as the General Hofpital, adopts that 
*' prcpofterous method of taking in an un- 
*^ limited number, while there is only a li- 
** niited income for their fubfiftence/' lb. 
page 83. 

Thcle fatfls prove, that, at the fame time 
that the regifter of chrijlenings at Paris muft 
be full, the regifter of burials muft be very 
deficient. Let the deficiencies be reckoned 
at 4600 ; and, confequently, the annual 
burials at 24,000. The annual average of 
weddings, given in p. 203, is 4300 5 and, 
therefore, the number of perfons who marry 
annually muft be 8600. The difference be- 
tween the chriftenings and burials is 5000 ; 
which, therefore, is the number of annual 
recruits from the country. Thefe, in gene- 
ral, muft be perfons in mature life. Suppofe 
3600 of them to marry after fettling at Paris. 
Then, 8600 lefTened by 3600 or 5000, will 
be the number of perfon$ born at Paris who 
marry annually; and 14,100, or near three- 
fourths of all who are born at Paris^ will be 
the number dying annually in childhood and 
celibacy. 

The fuppofitions on which I have made 
this computation feem moderate i but if any 

one 
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one thinks otherwife, he may make the fame 
calculation on any other fuppofitions. 

The births at Paris are above four times 
the weddings ; and it may feem, therefore, 
that here, as well as in the moft healthy 
country fituations, every wedding produces 
above four children. I have obferved no- 
thing like this in any other great town. 
Many children born in the country are, I 
fuppofe (^), brought to the Foundling-Hof- 
pital, and there chriftened. This Hofpital 
may likewife occafion a more than common 
number of illegitimate births. And, befides, 
forae who leave the country to fettle at Paris, 
may come thither already married. Thefe 
are circumftances that will fwell the regifter 
of births, without having any effect on the 
weddings. I do not, however, know that 
any of them take place at Paris ; and, per- 
haps, it muft be granted, that it is diftin- 
guiflied in this refped from moil other towns. 
Nor can I wonder at this, if it be indeed 
true, not only, that all married men in France 
are excufed ferving in the militia from whence 
draughts are made for the army, but alfo, 
that 2i fifth of all the children born at Paris 
are fent to the Foundling-Hofpital [b)* Thefe 

are 

{a) " If the parents of a child brought to this Hofpital 
** are known, the regifter of its baptifm muft be pro- 
*' duced. If the parents are unknown, the child muft 
" be baptifed after being received." Police of France y 
pag. 82. 

{b) See Police of France, &c. p. 83. — This writer. 

adds, \hat a third of all that die at Paris die in Hofpitals. 

P 4 "In 



Zi^ On tie UxpeStation ofLhen / • \ . 

arc CDCouragements to marriage that no othef 
city enjoys. It has been Teen that the Founds 
ling-^HofpitaU tho' attended with this efFcft, 
is, probably, in the highed degree pernicir 
ous \ but it is to be wiflied^ that Ibme poHcy 
of the fame kind with that Jirji mentioned, 
was purfued in this kingdom. — At the end of 
the 2d vol. of Monlieur De Bufforis Natural 
Jiyiory^ there are Tables formed from the 
Obfervations of M. Du Pre de S. MouTy of 
the French Academy ^ containing an account of 
the ages at which 13,189 perfons died in three 
parifhes :ii Paris; and alfo,of the ages at which 
10,805 perfons died in 1 2 country pari(hes an4' 
yillagcs near Paris.- — According to thefc Ta- 
bles, many more die in the beginning of life, 
and much fewer in the latter part of life, in 
the country than in Paris. But the circum* 
iftanceg oi Paris^ and the country round it,- 
are fuch, that no argument can be drawn^ 

^* In the Hotel Dieu ( a great Hofpital fituated in t\y^ 
*' miciJle of the city) we may, he fays, behold a horrid. 
*' fcenfe'of mifery J ,for, the beds being too few for the 
** numbers admitted, it is common to fee 4, or 6> or 
^^ even S in a bed together, lying 4 at one end, and 4 
*> at the other, ill of various djftempers in feveral de- 
** grees ; feme bad, others worfe; fome dying, others 
" deatt — Above ?^ fifth of all admitted to this Hofpital' 
** die; the annual numbers admitted being 21,823. ^^^ 
** medium of deaths foe three years from 1 751 to I753> 
** 4650. — The medium of deaths for the fame years in 
♦* alliha Hofpitals was 6j8i." lb. p. 85* — In our tWQ 
great city ftofpitajs, St, Thomas's and St. EUirthokmew*s^^ 
^bout 600 die annually 3 or one in 13 of all admitted as 
in -patients. 

% from 
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from hence in favour of Paris. Many of the 
children dying in the country, are children 
fcnt thither from Parts to be nurfed f and, 
on the other hand, many, perhaps moft, of 
thofe wjko die in old age at PartSf are per- 
fons who have removed thither ffohi the 
country, feme to Hofpilals, and fomc to 
places and fettlements. It is evident, there- 
fore, that thefe Tables give a reprefentation 
of the probabilities of life at Paris, which, 
when compared with thofe in thft adjacent 
country (t?), is juft the reverfe of the truth. 
Were the children born at Paris, who dio 
in the country, to be transferred to the town 
regider; and, on the contrary, the adults 
born 'in the country, who die at Paris, ta 
be transferred to the country regifter, there 
\% no reafori to dpubt, but that the proba- 
bilities of life at Paris, would be found a* 
low, in comparifon with thofe in the coun- 
try, as the probabilities of life in London 
are; or, perhaps, much lower, — This ob- 
fervation is applicable, in fome degree, to 
n>oft other great towns; and, in general, 
pn account of the migrations from the coun- 
try to towns, navies and armies, we may be 
fatisfied, that we err on the fide of defcSt^ 

(tf) It \% for this reafon that thefe Tables, when com- 
bined, exhibit juftly the mean probabilities of life for town 
and country taken together \ and that the Table of the 
decrements of life deduced from them by M. Buffon and 
>1. Du Pre, agrees nearly with Dr. Halley*% Table. 

whenever 
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whenever we judge of the probabilities of 
life in the country^ from the numbers dy-. 
ing in the fcveral ftagcs of life ; and, on the 
fide of excefs^ whenever, in the fame way, we 
judge of the probabilities of life in towns. 
And this, it is obvious, has a tendency to 
confirm all that has been faid in the preced- 
ing Eiliy, concerning the pernicious efFedts 
of great towns on human life. 

There are feveral ordonances and arrets of 
council which fix the boundaries of Paris^ 
and prohibit all new buildings beyond thofe 
boundaries. — The reafons of this regulation, 
as fet forth in one of thefe arrets^ are re- 
markable ; and it will not be improper to 
recite them. — *^ By the exceflive aggrandiz- 
** ing of the city, it is faid, the air would be 
*^ rendered unwholefome, and the cleaning 
" the ftreets more difficult." — '* Augment- 
*' ing the number of inhabitants would aug- 
** ment the price of provifions, labour and 
** manufadlures." — ** That ground would be 
*' covered with buildings, which ought to be 
*' cultivated in raifing the neceffary fubfift- 
** ence for the inhabitants ; and thereby ha- 
*' zard a fcarcity*" — *' The people in the 
" neighbouring towns and villages would be 
** tempted to come and fix their refidence in 
*• the capital, and defert the country."^ — 
*' And laftly; the difficulty of, governing fo 
'* great a number of people would occafion 
** a diforder in the Police ^ and give an oppor- 

*' tunity 
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** tunity to rogues to commit robberies, and 
*' murders [a).'' 

No one can think overgrown cities greater 
evils than I do. But, yet, I can by no means 
approve of this policy. The efFedt of it muft 
be, crouding together too many people with- 
in the prcfcribed boundaries, and rendering 
a town more the feat of uncleanlinefs, infec- 
tion and difeafe, — The number of houfes in 
Paris is reckoned to be 28,000 {b)y or 30,000; 
but the number of inhabitants, fuppofing a 
2oth part to die annually, cannot be much 
lefs than 480,000, or 16 times the number 
of houfes. 

It is happy for London, that there have 
been no laws to reftrain its increafe, 4ln con- 
fequence of being allowed to extend itfclf on 
dl fides into the country, the inhabitants 
now take near twice the room to live upon 
jthat they did; and it is become lefs the means 
of fliortcning human life. See p. 189, 191, 
jand 201 • 

In page 203, I have given the annual me^ 
dium of births, weddings and burials at Ber- 
lin, from 1747 to 175 1. — In i747f an ac- 
count was taken with the utmoft care, by 
the order of the King of Prussia, of the 
number of inhabitants in this town \ and, it 
was found to be 107,224. — In order to be 
more certain, zfecond account was taken the 

(tf) Vid, Police of France, p. 130, 
\h) Ibid. — There are other accounts which makes this 
number above 50,000. 

fame 
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iaoie year ; and the number found the fame 
within 200. — In 1749* the inhabitants were 
increaied to 1 10,933. • Their number, tbere- 
fpre, compared with the annual burials, was 
is zj to I . — This is a higher proportion than 
could be expedted in a town fo considerable i 
and alfo fo much crouded, as to have, at an 
average, 16 inhabitants in every houfe. But 
tJnere is a plain reafon to be given for this 
jfa<9:.— -Berlin, for many years, had been 
intreaiing very faft, by a conflux of people 
^omtbe furrounding country and provinces. 
About the year 1700, the medium of annual 
burials was no more than i ooo. In 50 yearsi 
therefore, it quadrupled itfelf.— In a, dty inr 
creaiing^ with fuch rapidity, the ratio of in- 
habitants to the annual deaths, muft be great* 
\y below the juft ftandard.— Were there now, 
fuch acceilxons to London of deferters from 
the country, in the beginning of mature life, 
as would caufe the number m inhabitants to 
increafe at the rate of 10,000 every year, it 
would in 60 years be doubled ; and the pro* 
portion of inhabitants to deaths would rife 
gradually, 'till it came to be about one third 
greater. Berlin, we have feen, has, in fa(S, 
increafed at more than double this rate ; and, 
therefore, the proportion of inhabitants dy- 
ing annually in it is in reality very low. 

The ingenious Sufmikh, to whofe curious 
book, already quoted, I owe my information 
concerning Berlin, makes the proportioQ 

of 
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of people who die annually in great towns, 
to be from tt to tV ; in moderate towns, from 
TT to tV 5 and, in the country from tV to ^V. 
—The obfervations and fad:s in' this Eflay, 
joined to thofe which will be found in the 
4th Effay, prove, I think, that thefe propor^ 
tions may be more truly ftatcd as follows.— 
Great towns, from A to tt or Vt. Moderate 
towns, from ^V to tV- The country^ from 
-5^ or -/r, to tV or ^. — This, however, muft 
be underftood with exceptions. There may 
bo moderate towns fo ill fituated, or whote 
inhabitants may be fo crouded together, as 
to render the proportion of deaths in them 
greater than in the largcft towns : And, of 
this, Edinburgh, if it is not now, was 20 
years ago, an example.— There may be alio 
great towns in which, from a fuddcn increafe, 
this proportion may be lefs than in fmall 
towns : And of this, I have juft given an 
example in Berlin. 
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On Mr. De Moivre's Rules for cal- 
culating the Values of Joint Lives. 

THE calculation of the values o^ Jingle 
2SidL joint lives, from given Tables of 
Obfervation, being tedious and troublefome; 
Mr. De Moivre has had recourfe to two Hy-* 
pothefeSi which give eafy rules for this pur- 
pofe; and which, he thought, correfponded 
with fufficient exa<5lnefs to Obfervations. — 
The firft of thefe Hypothefes is, that the pro- 
babilities of life decreafe, as we advance from 
childhood to old age, in an arithmetical pr(H 
grejfion ; or in luch a manner, that the dife^ 
rence is always the fame, between the num- 
ber of perfons living at the beginning of any 
one year, and the number living at the be- 
ginning of the next following year, — The 
other Hypothejis is, that the probabilities of 
life decreafe in a geometrical progreflion ; or 
in fuch a manner, that the proportion is al- 
ways the fame, between the number of per- 
fons living at the beginning of any one year, 
and the number living at the beginning of 
the next following year. — All the Tables 
of Obfervation (hew, that the real law, ac- 
cording to which human life waftes, comes 

much 
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uch nearer to the former Hypothefis^ than 
e latter, — In Tables III, IV, and V, in the 
^pendiXy it is fo near the former Hypothefis^ 
at the difference is fcarcely worth regard- 
y. According to this Hypothefsy therefore, 
xommodated to the Brejlaw Table, in the 
inner mentioned in the note, page 2. ) 
r. De Moivre calculated the values oi Jingle 
es ; and the rules founded upon it for this 
rpofe are fo eafy, that an operation which 
mid otherwife take up much time, may 

performed almoft immediately. 
By proceeding on the fame principles, the 
ues oi joint lives might have been calcu- 
ed; but the rules for this purpofe derived 
>m thefe principles, are far from being 
ually eafy in pradife. Here, therefore, 
r. De Moivre quitted hhfrji Hypothefis ; 
d finding, that the y^^d?;^^ Hypothefis af- 
ded, in the cafe o( jomt \ivts, rules that 
re as eafy, as the rules given by the other 
^'pothefis were in the cafe oi Jingle lives, 

chofe to adopt this Hypothejis ; believing 
the fame time, that the values oi joint lives, 
tained by rules derived from it, would 
t deviate much from the truth. But in 
s he was greatly miftaken. The values 
t%vo joint lives obtained by thefe rulqs are 
wrong, that in finding the prefent value, 
z Jingle payme?ity of one life after another, 
\y generally give refults which are near 4 
the true value too great; and about two^ 

fifths 
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fftbs too great, when the value is fought in 
annual payments during the joint lives. -^* 
Thefe are errors fo confidcrable^ that I think 
it is of particular importance that the public' 
(hould be informed of them, in order to pre- 
vent the inconveniencies and perplexities 
they may occafion. 

Mr. Simpjbn (in the Appendix to his Trea- 
tife on the DoBrine of Annuities and Rever-^ 
fons) has obfcrved, that Mr. DeMoivre*s rules 
for fin<iing the values of joint lives are wrong* 
But I don't know, that it has been ever at- 
tended to, that they are^ wrong as I have 
found them. Mr. Simpfons remarks point 
out chiefly the errors in thefe rules, when the 
values of three or more joint lives are calcu- 
lated by them ; but, 'till I was forced to i 
particular examination of this fubjeft by 
fome difficulties into which I found myfcif 
brought by following Mr. De Moivre too 
implicitly, I did not at all fufpeft, that any 
fuch errors as I have mentioned, could arife ' 
from thefe rules. When the values of only fwo 
joint lives are calculated by them. Mr. De 
Moivre, in confequence of other remarks con- 
tained in Mr. Simpfons Appendix, altered ; in 
the 4th edition of his Treatife fome of his 
rules. It is furprizine he did not fee reafon 
at the fame time to alter thefe. 

That there may be no doubt about the 
truth of thefe obfervations, I will juft men- 
tion a few examples of the diflference between 

the 
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tkc values of a given rcverfionary annuity/^ 
according to the rules to which 1 have ob«- 
jeded, aild the true values^ according to thd 
CKafl: method of deducing them from Mr* 
be Moivresfrji tlypoth^s. 

Let the propofed annuity be 30A* to be 
enjoyed for what fliall happen to remain of* 
the life of a perfon now 46 years of agCi af- . 
ter the life of another perfon of the fame age^ 
The value of the joint lives (intereft being 
at 4 per cent.) is, by problem 2d of Mr. Hi 
Moivre'^ Trcatife on Life-annuities, 8.964; 
which fubtraded from 13.196, (the valud 1 
by Table VI, of a iingle life at 40) givea 
423; which remainder, multiplied by 30^ 
gives /.1 26.9, or the value of the reveriion ia 
a (ingle prefent payment. And 126.9, di-^ 
vided by the foregoing value of the joint 
lives, is /. 14. 163 or> the value of the rever-' 
fion in annual payments during the joint 
lives.-^^But the true values are Z 101*1 in a 
Jingle payment, by Queft. L chap. L; ancl 
/. 10.3, in annual payments^ by Queft^ IV. — - 
The former values, therefore, are near a 
quarter oi the true value too great in th^Jin-^ - 
gle payment ; and near two-Jifths too great 
in the annual psiymtnts* 

The true value of thfe fame annuity for A 
life at 66, after another life of the fame agp^ 
is, (reckoning intereft as before, at ^percent.) 
68/. in a fngle payment} and 13.5, in an-- 
nual payments.— But thefe values, according 
Q^ to 
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to the Problem juft quoted, are 91/., and 2 tf. 
one of which is near a third, and the other 
above ;&^^thc true value too great. 

In unequal lives thefe errors may be nolcfs 
confiderable, — Thus; if the value of the prd- 
pofed annuity be required for a life at 70, 
after a life at 30 years of age; it will, by 
the fame Problem, be 7.26.5, in ayJisrg-/^ pay- 
ment; and /. 5.1, in ^;2««^/ payments during 
the joint lives. But the true values are lyl. 
and A 3.05. 

Where 3 or more lives are^onccrned the 
* errors will be ftill greater. 
' The true values of the joint lives, men- 
tioned in thefe Examples, have been calcu- 
fated by a rule in pag. 16, of Mr. Simon's 
Treatile on the Dodtrine oi Annuities zn^L 
iteverfons, and explained in note (M) Ap- 
pendix. — To fave, however, a great deal of 
trouble hereafter, I have thought proper to 
calculate Table VII, which gives ' the cxaft 
values, according to Mr. De Moivre'% frji 
Hypothefis, of two joint lives, for every five 
years of human life from, io to 70. 

This Hypothejisy I have obferved, does not 
'differ much from the Tables of Obfervation 
in the Appendix y for Brejlaw, Northampton and 
'Norwich. Between the ages of 30 and 4Q, 
it gives the values oi Jingle lives almoft the 
lame with the Brc/lawTdhX^. Under 30, it 
gives them fomewhat lefs ; and above 40, - 
Ibmcwhat greater. But it ought to be re- 
membered, 
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membercd, that wherever it does this, it 
gives, at the fame ages, the values of the 
joint lives alfo too little or too great; and that, 
confequentjy, the refults from it, in calcula- 
ting the values of Rever/ions, and of the longejl 
of given lives, conie fo much nearer to exact- 
nefs. 

, The rules to. which I have objedled are the 
only ones given by Mr. De Moivre, in all the 
editions of his Treatife on Life-Annuities. 
But it feems, this great mathematician be- 
came at laft fenfible, that they were too in- 
corre^ft ; and, therefore, at the end of thie laft 
edition of his Treatife oa iht Do£irine, of 
Chances, pag, 320, (a. work which ^ets into 
comparatively few hands) hehasgivep other 
iiules which come nearer the truth. But 
even thefe rules produce errors fo great in 
many cafes, (particularly when combined 
with the errors of the Hypothecs) that it 
•will be beft never to ufe them. 
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Of the Method of calculating the 
Values of Reverfons depending on 
Survivor/hips. 



ALL Queftions relating to the values of 
lives and revcrfions, are at prefent of par- 
ticular importance in this kingdom. Nluch 
foufinefs is continually tranfadted in this way ; 
and any coniiderable errors in the methods 
of iblving fuch queilioQS^ muft in time pro- 
duce very bad confequences. — ^The defign of 
die follqwing obfervations is to point out a 
particular error, into which there is danger 
of falling, in finding the values of fuch re- 
vcrfions as depend on furvivorfliips. In do- 
ing this, I fhall, in order to be as plain as 
poflible, take the following cafe, *' A, aged 
*' 40, expefts to come to the poffeflion of 
*' an eftate, ftiould he furyive B, aged like- 
'* wife 40. In thefe circumftances he offers, 
'* in order to raife a prefent fum, to give fe- 
*' curity for 40/. per annum^ out of the eftate 
** at his death, provided he (hould get into 

'' poflef- 
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•' pofleflioD ; that is, provided he fliould fur-i 
'* vivc B. What is the fum that ought now 
*' to be advanced to him, in confideration of 
** fuch fccurity, reckoning compound intereft 
" at 4 per cent?'* 

Mr. De Mohre's dired:ions in his Trea- 
tife on Annuities, Problems 17th and 20th, 
lead us to feek the required fum in this cafe^ 
by the following procefs. 

Find firft, the prefent fum A fhould re- 
ceive, for the reverfion of 40/. per annum for 
ever after his death ; fuppofing it not depen- 
dent on his furviving B. The prefent value of 
fuch a reverfion is '* the {a) value of the life 
•'* fubtrafled from the perpetuity , and the re- 
" mainder multiplied by the annual rent/'— ^ 
:The value of the life is, by Table VI, 13.196. 
This fubtraded from 25, the perpetuity, leaves 
1 1.80; which, multiplied by 40, gives 7472; 
the value of the fuppofed eftate, after the life 
of A. But, as Mr. De Moivre obferves, the 
lender having a chance to lofe his money, a 
compenfation ought to be made to him for 
the riik he runs, which is founded on the 
poffibility, that a man of 40 years of age may 
not furvive another perfon of the fame age. 
This chance is an equal chance ; and, there- 
fore, half the preceding fum, 0^236/. is the 
money which (hould be advanced now on 
the expectation mentioned. 

{a) By Scbdium^ p. 34, and Prpblem 26th, p. 293, 
pf Mr, Simpfon's Selcft Excrcifes, 

C^3 This 
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This folution carries a plaufiblc appeaf^ 
ancc ; and moft perfons will, probably, ht 
ready to pronounce it right ; nor will this 
be at all wonderful, as fo great a mafler of 
thcfe fubje(3s as Mr. De Moivre appears t6 
have been mifled by it. — - Nothing more is 
heceflary to prove it to be fallacious^ than 
proceeding in the fame way to folvc tfac fol*» 
lowing fimilar Queftion. 

'* A, aged 40, offers to give fccurity for 
** 40/. per dnnum^ to be entered Upon at his 
** death, provided it fhould happen b^we the 
** death of B, aged likewife 40. What fum 
^' (hould now be advanced to him for fueh a 
/* reverfion, intcreft being reckoned at ^fer 

In folving this Problem, agreeably to the 
method jufl; defcribed, we are t6 find the va^ 
lue of ApL per annum ^ to be entered upon 
certainly at the death of A ; and then to mul- 
tiply this value by the chance that A (hall 
not furvive B, or by 4 ^ and in thi« way the 
anfwer comes out the fame with that already 
given. 

Now it may be eafily feen, that this muft 
be wrong. The value of a reverfion, to be 
received when a perfon of a given age dies, 
cannot be the fame, whether the condition 
.of obtaining it is, that he fhall die before^ or 
that he (hall die after another perfon. That 
is, whether it is provided, that a purchafer, if , 
he fucceeds, (hall get into pofTeflionyB^a^ or 
I later. 
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Jater^ The revcrfion in the latter cafe muft, 
without doubt^ be of lefs value than in the 
fbroier. 

The firft Queftion here propofed, refolves 
itfclf into the following general Qjacftion. 

'* What is the prefent value of a given re- 
** vcrfionary eftate, to be entered upon after 
*' the failure of two lives, provided , one in 
** particular of them fliould be the longeji 
'Uifer' 

Now, the prefent value of an eflate to be 
enjoyed for ever, after the failure of the long-- 
eft of two lives, is " the value of the longejl 
** of the two lives, fubtradted from the/>fr- 
*^ petuityi and the remainder multiplied by 
•* the annual rent of the eftate/* — The value 
of the bngeji oilvfo lives is, (as is well-known) 
the value of the Xvfo joint lives,fubtra<fled from 
thejiim^ of the {a) values of the two Jingle 
lives. In the prefent cafe, therefore, it is 
9.82, (the value of two joint lives at the age 
of 40 by Table VII,) fubtraftcd from twice 
1 3. 196 ; (the value of ?^^ngle life at the fame 
age by Table VI,) that is, 16.57 year's pur- 
chafe. And this fubtradted from 25, (the 
perpetuity) gives 8.43 ; which, multipjied by 
40, gives 7.337.2, the value of the,given eftate 
were it certainly to be enjoyed, after the ex- 

(a) See Mr. De Moivre on Annuities, Problem IV; 
or Mr. Slmpf$rCs Do^rine of Jnmtitjes and Rcverftonsj Prob. 
II. 

0^4 tinflion 
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tiqaion of the longeft of two lives both 401 
that ky whether one or other of them failed 
lafL But that A's life in particular fhould 
fai^ Jaft, rather than B's, is an even chance. 
The true value of the reverfion, thereforo^ 
is half the laft value, or /• 168.6. 

Jn like manner. The fecond Queftion is the 
fame with the Queftion, *' What is the pre- 
** fent value of ao/. per ann. for ever, tq be cn-^ 
*\ tcrcd upon after the extinftion oitvrojt^nt 
♦* lives both 405 that is, whenever either of 
*' them (hall fail ; provided the firft that fails 
•♦ £hould happen to be A's life in particular ?** 
-—And the anfwer is found hy fubtrafling the 
prefent value of the two joint lives from the 
perfetuity^ and multiplying the remainder by 
4, or by the chance that A in particular 
fliall die firft : And this will give the re-* 
quired value, /. 303.4 {a). 

In fliort. It appears in both thefe cafes, 
that, according to the firft method of folu- . 
tiouj^ we are to fubtradt from the perpetuity 
the valqe of one of the fingle lives j when^ in 
x\i^ farmer cafe, the value of the longe/t of thq 
two. lives I and, in the htter cafe, the value 
of ihitix joint continuance^ ought, in reality, to 
be fubtra/:ted. I need not fay what prodigir 
ous errors may often arife from hence ; and 
how unfit fuch a method of folution is fop 
pradlice, • 

[a) I have, tho' fcarcely necefiiry, given » demot)ftra<r 
li'ju of thefe Solutioni in the Appendix, note (N). 

Mr, 
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Mr. Simpfon^ in p. 322, of his SelaftBx-!* 
crcifci?, fpeaks on this fubjcd: in the follow- 
ing manner. — '* I hate been very ptHftcUlir 
" on thefe kinds of Problems ; and the more 
^ fo, as there has been no method before pijb- 
** liflied, that I know of, by which th^y can 
" be rightly determined. 'Tis true, the mati- 
** ner of proceeding, by firft finding the pro- 
" bability of furvivorftiip, (which method is 
*' ufed in my former work, and which a cele- 
** brated author has largely infifted on in three 
<< fucceffive editions) may be applied to good 
** advantage, when the given ages arc neatly 
^' equal 3 but then it is certain, that this is 
" not a genuine way of going to work, and 
" that the conclufions hence derived are at 
*' bcft but near approximations." 

This excellent mathematician has here ex- 
preiTed himfelf much too favourably of the 
method of folution on which I have remark- 
ed. -— ' In both the cafes I have fpecified the 
agea are equal ; and yet, in one of them the 
error is a good deal above a third of the true 
value, and in the other, zfftb : And, it is 
obvious, that in cafes where three equal lives 
are taken, the errors will be much greater. 
— Mr. Simpfin% Obfervations in this paffagc 
are true only, when applied to a different me- 
thod ufed by himfelf, in the 28tn and fol- 
lowing Problems of his Treatife on the Doc- 
trine of Annuities and Reverjions. This me- 
thod is e^sad when the lives are equal ; but. 
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it gives rcfults which are too far from the 
truth, when there is any confidcrablc ineqiFa<« 
lity between the lives. 

It is with reludlance I have made £bme of 
thefe remarks. Mr. De Mohre has made 
very important improvements in this {branch 
of fcience; and the highefl refped is due to 
his name and authority. This, however, 
only renders thefe remarks mere neceiTary. 

In the firft Chapter (Queftions loth, i ith, 
1 2th, 14th, &C-) I have given a minute ac- 
count of the method of finding, in all cafet, 
the values of the reverfions which have bcoa 
the fubjeft of this Effay. 



' i - ■. ; 



OBJif- 



t 235" T 



"^hfervations on the proper Method if 
confiruBing Tables for deterjtn'ming 
the Rate of human Mortality ^ th$ 
Number of Inhabitants^ and the 
lvalues of Lives in any Town tfr 
DiflriEi^ from Bills of Mortality m 
which aregiven^ the Numbers dying 
annually at all Ages, 

FN every place that juft fupports itlelf ,i|i 
L the number of its innabitaotSj without aoy 
ecruits from other places ; or where» for a 
:ourfe of years^ there has been no increaie 
\v decreafe, the number of perfons dying 
ivery year at any particular age, and above 
t, muft be equal to the number of the living 
Lt that age. — The number^ for example, dy- 
Dg every year, at all ages, from the beginning 
o the utmoft extremity of life, muft, in fuch 
L iituation, be juft equal to the whole num- 
ber horn every yean And for the fame tea- 
cm, the number dying every year at one yeir 
rf age and upwards; at two years of age and 
ipwards ; at three and upwards, and fo on ; 
noft be equal to the numbers that attain to 
faofe ages every year ; or, which is the fame, 

% to 
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to the numbers of the living at thofe agcJ. 
It is obvious, that unlefs this happens, the 
ntinlher of inhabitants cannot reoiaid the 
fame. If the former number is greater than 
the latter, the inhabitants muft decreafe^ if 
lefsi .they muft increafe. — From this obfer- 
vation it loUows, that in a town or country, 
.jwhcre there is no increafe or decreafe, .bills 
of mortality which give the ages at which 
all die, will (hew the exa<ft number of inha- 
bitants; and alfo the exadil law, according to 
which human life waftes in that towQ or 
country. 

In order to find the number of Inhabitants; 
the mean numbers dying annually, at eveijy 
particular age and upwards, muft be taken 
as given by the bills, and placed under one 
another in the order of the lecond column of 
the 1 2th Tabic in the Appendix. Thefc 
numbers will, it has appeared, be the numbers 
of the living at i, 2, 3, &c, years of age; and, 
confequently, the fum, diminiihcd by half 
the number born annually (tf), will be the 

(tf) This AibtraAion is neceflarj for the following i«i« 
•fi>i>.-^In a Table formed in the rn^naer kcre dirfldodv'it 
is fuppofed, that the numbers in theii;coiid4x>lumii a|[e 
aJI living together at the beginning of every year. Ttaas; 
the number in the fecond column oppofite to o in the 
'/^column, the Table fuppofes to te.ali )uft bora to* 
gether on the firft day of the year. The>. number^ ^f- 
wife, oppoiue to i, it fuppofes to attain to one year of 

ajj;9 
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whole number of inhabitants. — In Aich a fe- 
fits oF numbers, the cxccfs of each nSktnber 
above that which immediately follows it, will 
be the number dying every year, out of thte 
particular number alive at the beginning- ci^ 
the year ; and thefe exceffcs fet down regu- 
larly as in the third column of the Table to 
which I have referred, will (hew the diffe- 
rent rates at which human life waftes thro* 
all its different periods, and the different pro- 
babilities of life at all particular ages. 

It muft be remembered, that what has 
been now faid goes on the fuppofition, that 
the place whofe bills of mortality are given, 
fupports itfelf, by procreation only, in the 
number of its inhabitants. In towns this very 
feldom happens, on account of the luxury and 
debauchery which generally prevail in them. 
They are, therefore, commonly kept up by 
a conftant acceflion of ftrangers or fettkrs, 

age juft at the fame time that the former number is born. 
And the like is true of everv number in the f<;cond co- 
lumn. — During the courfe of the year, as many will die at 
all ajges as wer^ born at the beginning of the year; and, 
coniequently, there will be an excefs of the number alive 
at the beginning of the year, above the number alive at 
the end of the year, equal to the whole number of the 
annual births ; and the true number conftantly alive to- 
gether, is the arithmetical mean between thefe two num- 
bers} or, agreeably to the rule I have given, theyttm of 
the numbers in the fecond column of the Table, lefTeAed 
by ^^the number of annual births. See ILS^y I, page 
•174. 

who 
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who remove to them frDm country: pariibi» 
and villages. In thefe circunoftances, in or- 
der to find the true number of inhabitants, 
and probabilities of life, from bills of morta^ 
lity containing an account of the ages at 
which all die \ it is necefTary, that the pro* 
portion of the annual births to the annual 
iettlers ihould be known ; and alfo the period 
of life at which the latter remove. — Both 
theie particulars may be difcovered ia the 
following method. 

If for a courfe of years there has been no 
fenfible increafe. or decreafe in a place, the 
number of annual fet tiers will be equal to 
the excefs of the annual burials above the 
annual births. If there is an increafe^ it will 
be greater than this excefs. If there is a de- 
creafey it will* be lefs. 

The period of life at which thefe iettlers 
remove, will^appear in the bills by an in- 
creafe in the number of deatha at that pe- 
riod and beyond it. Thus ; in the London 
bills, the number of deaths, between 20 and 
30, is generally above double ; and between 
,30 and 40, near triple the number of, deaths 
between 10 and 20 : And tbe true account 
of this is, that from the age of 18 or 20, to 
35 or 40, there is an afflux of people every 
year to London from the country^ virhich oc- 
cafions a great increafe in the number of in- 
habitants at thefe ages; and, confequentlyi 
raifes the deaths for all ages above ?o, con- 

fiderably 
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fiderably above their due proportion; when 
ccMnpared with the number of deaths before 
M.-i— Tfeis is obfervablc in all the bills of 
mortality for towns with which I am ac- 
quainted, not excepting even the Breftaw 
bills. Dr. Halley takes notice, that thefe 
bills gave the number of deaths, between lo 
and 20, too fmall. This he confidered as an 
irifegularity in them, owing to chance \ and, 
therefore, in forming his Table of Obferva- 
tions, he took the liberty fo far to correft it, 
as to render the proportion of thofe whd die 
to the living in this divifion of life, nearly 
the fame with the proportion which, he fays, 
he had been informed \d) die annually of the 
young lads in Chriji-Churcb HofpitaL But 
the truth is, that this irregularity in the bills 
was derived from^the caufelljavejuft afiign- 
cdi— During the five years for which the 
Brejkw bills arc given by Dr. Halley^ the 
births did, indeed, a little exceed the burials; 
but, it appears, that this was the effeft of 
(Tome peculiar caufes that happened to ope- 
rate jaft at that time ; for, during a com<- 
flete century from 1633 to 1734, the annual 
medium of births was 1 089 (^), and of bu- 

{a) See Lowtherp*s Abridgment of the Philofophical 
TranfaSions, vol. III. p. dye*-— Dr. HalU/s information 
in this inftance was not right, as will appear prefentiy ; 
and, therefore, he has by no means fufficiently corrected 
the irregularity I have mentioned. 

(i) See Dr, Shcrt^ Comparative Hiftory, p. 63. 

rials 
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rials J 256 {a). This town, therefore^ muft 
have been all along kept up by a number of 
yearly recruits from other places^ equal to 
about zfeventb part of the yearly births. 

What has been now obferved^ concerning 
the period of life at which people remove 
from the country to fettle in towns, would 
appear fufficiently probable, were there no 
fuch evidence for it as I have mentioned \ 
for it might be well reckoned, that thefo 
people in general, mud be fingle perfons in 
the beginning of mature life, who, not hav- 
ing yet obtained fettlements in the places 
where they were born, migrate to towns in 
qucft of employments. 

Having premifed thefeObfervations, I (hall 
next endeavour to explain diftindly, the efie<^ 
which thefe accellions to towns mud have^ 
on Tables of Obfervation formed from their 
bills of mortality. This is a fubjeft proper 
to be iufiiled on, becaufe miftakes have been 
committed about it ; and becaufe alfo, the 
difcuflion of it is neceifary to fhew, how near 
to truth the values of lives come as deduced 
from fuch Tables. 

The following general rule may be given 
on this fubjeft. 

{a) It appears from the account in the Philofophlai 
TranfaiiionSy (Abridgment, vol. VII, No. 380, p.46,&c^} 
that from 17 17 to 1725, the annual medium of births ac 
Brejlaw was 1252, of burials 1507; and alfo, that much 
the greaicft part of the^ births died under id yeart of 
age. 

If 
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If a place has, for a coiirfe of years, been 
maintained in a ftate nearly ftatlonary, as to 
number of inhabitants, by recruits coming in 
every year, to prevent the decreafe that would 
arife from the excefs of the burials above the 
births j a Table formed on the principle, 
*' that the number dying annually, after every 
** particular age, is equal to the number liv- 
*' ing at that age," will give the number of 
inhabitants, and the probabilities of life, too 
greats for all ages preceding that at which the 
recruits ceafe ; and after this, it will give 
them right. — If the acceflions are fo great as 
to caufe an increafe in the place, fuch a Ta- 
ble will give the number of inhabitants, and 
the probabilities of life, too little^ after the age 
at which the acceflions ceafe [a) ; and too 
great, if there is a decreafe. Before that age 
it will in both cafes give them too great ; but 
moft confiderably fo in the former cafe, or 
when there is an increafe. 

(/7) Agreeably to thefe Obfervations ; if a place in- 
crcafcs, not in confequcnce of acceflions from other 
pUces, but qf a conftant excefs of the births above the 
deaths ; a Table, conftruSed on the principle I have 
mentioned, will give the probabilities of life too low 
through the whole extent of life ; becaufe, in fuch cir- 
cumftances,- the number oi deaths in the /»y? ft ages, of 
life muft be too great, in comparifon of tlic number 
of deaifjs in the latter llagcs ; and more or Icfj fo, as the 
increafe is more or lefs rapid, — The contrary, in all re- 
fpefts, takes place where there is a decreafe, ariling from- 
the excels of the deaths above the births. 

R For 
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For example. Let us fuppo(e» that 244 
of thofe born in a town, attain annually to 
10 years of age; and that 250 more^ all like* 
wife 20 years of age, come into it annually 
from other places; in confequence of which» 
it has, for a courfe of years, been juft main-* 
tained in the number of its inhabitants, with- 
out any fenfible increafe or decfcafe. In thefe 
circumftances^ the number of the living in 
the town of the age of 20, will be always 
244 natives and z^ofettlen^ or 494 in all 1 
and, fince thefe are fuppofed all to die in the 
town, and no more recruits are fuppofed t^ 
come in ; 494 will be likewife the numbec 
dying annually at 20 and upwards.— -In the 
iame manner ; it will appear on thei&fup- 
portions, that the number of the living; (t 
every age, fubfequent to 20, will be eqftal to 
the number dying annually at that age snd 
above it ; and, confequcntly, that the noqi- 
ber of inhabitants and the decrements of life, 
for every fuch age, will be given exactly by 
the Table I have fuppofed. But for all ages 
before 20, they will be given much too grcatr 
For let 280 of all born in the town^ reach 
10. In this cafe, 280 will be the true num*^ 
ber of the living in the town at the age of 
ID; and the recruits not coming in '^till 20, 
the number given by the bills, as dying be- 
tween 10 and 20, will be the true pumber 
dying annually of the living in this divifion 
of life. Let this number be 36 ^ and it will 
3 follow. 
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kUlbW, that the Table ought to make the 
fiumbers of the living at the ages between. 10 
and 20^ a jferies of decreafing means between 
280 and (280 diminifhdd by 36, or) 244^ 
But in forming the Table on the principle I 
have mentioned, 250 (the number above 20 
dying annually in the town who were not 
born in it) will be added to each number in 
this fcries ; and, therefore, the Table will 
give the numbers of the living, and the pro- 
babilities of life in this divifion of life, almoft 
twice as great as they really are.— This ob- 
fervation, it is manifeft, may be applied to 
aU the ages under 20. 

It is neceffary to add, that fuch a Table 
will give the number of inhabit^ts, and the 
probabilities of life, equally wrong before 20, 
whether the recruits all come in at 20, agree- 
kUy to the fuppofition juft made, or only 
6egm then to come in. In this laft cafe, the 
Table will give the number of inhabitants, 
and probabilities of life, too great throughout 
the whole extent of life, if the recruits come 
in at all *ges above 20. But if they ceafe at 
any particular age, it will give them right 
only from that age; and before, it will err all 
along on the fide of excefs ; but lefs confi- 
dcrably between 20 and that age, than be- 
fore 20. For example. If, of the 250 

I have fuppofed to come in at 20, only 150 
then come in, and the reft at 30 ; the num- 
bers of the living will be given 100 too high, 
R 2 at 
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at every age between 20 and 30 ; but*, ai6 juft 
ihewn, they will be given 250 too Wgh at 
every age before 20.- — In general, therefore, 
the number of the living at any particular 
age, muft be given by the fuppofed Tabk, 
as many too great as there are annual fettlers 
after that age i and, if thefe fettlers come in 
at all ages indiibriminately, during any cer- 
tain interval of life ; the number of inhabi- 
tants and the probabilities of life will be 
continually growing lefs and lefs wrong, the 
nearer any age is to the end of that interval. 
— Thefe obfervations prove, that Tables of 
Obfervation formed in the commoo way,from 
bills of mortality for places, where there is 
an excefs of the burials above the births, 
mud be erroneous, for a great part of the du- 
ration of life, in proportion to the degree of 
that excefs. They (hew likewife, at what 
parts of life the errors in fuch Tables are moft 
coniiderable, and how they may be in a great 
meafure corredled. 

All this I (hall beg leave to exemplify and 
illudrate a little further,, in the particular cafe 
of London. 

The number of deaths, between the ages 
of 10 and 20, is always fo fmall in the X/^»- 
don bills, that it feems certain few recruits 
come to London under 20; or at leaft, not fo 
many as before this age are fent out for edu- 
cation to fchools and univerfities. After 20, 
great numbers come in 'till 30, and fome, 

perhaps. 



Tables of Obfervations^ &c. 245 

perhaps, 'till 40 or 50, — But, at every age 
after 50, it is probable, that more retire from 
London than come to it. — ^The London Tables 
of Obfervation, therefore, being formed on 
the principle I have mentioned, cannot give 
the probabilities of life right ^till 40. Be- 
tween 30 and 40 they muft be a little too 
high ; but more fo between 20 and 303 and 
moft of all fo before 20. — It follows alfo, that 
thefe Tables muft give the number of inha- 
bitants in London much too great. 

Table XU, in the Appendix, is a Table form- 
ed in the manner I have explained, from the 
London bills for 10 years, from 1759 to 1768; 
and adapted to a 1000 born as a radix. The 
fum of the numbers in the fecond column, 
diniinifhcd by half the nurhber born, is 2^,j^j. 
According to this Table then, for every 1000 
deaths in London, there are 25I as many in- 
hibitants ; or, in other words, the expedtation 
of a child juft born is 25^; and the inhabit 
tants are to the annual burials, as 25^ to i. 
— But it has appeared, that the numbers in 
the fecond column being given on the fup- 
pofition, that all who die in London were born 
there, muft be too great ; and we have from 
hence a demonstration, that the probabi- 
lities of life are given in the common Tables 
oi London Obfervations, too high, for, at leaft, 
the firft 36 years of life ; and alfo, that the 
pumber of inhabitants in London muft be lefs^ 
than 2 51:, multiplied by the annual burials. 
la^fThe common Tables, therefore, oi London 
{I 3 V Qbfer^ 
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Obfcrvations, undoubtedly want to be cof^^ 
reded {a) ; and the way of doing this, an^ 
in general, the right method of fornaing ge-^i- 
nuine Tables of Obfervation for towns, maj^ 
be learnt from the following rule. 

*• From the fum of all that die annoally^ 
*' after any given age, fubtraft the numbeir 
** of annual fettlers after that age ; and thff 
•• remainder will be the number of the liv- 
" ing at the given age." 

This rule can want no explication or proof, 
after what has been already faid. 

If, therefore, the number of annual fcttler$ 
in a town at every age could be afcertained^ 
a perfedl Table of Obfervations might be 
formed for that town, from bills of naortality^ 
containing an apcount of the ages at which 
all die in it. But no more can be l(;arnt in 
this inftance, from any bills, than the whole 
number of annual fettlers, and the general 
divifion of life in which they enter. This, 
however, may be fufficient to enable us tq 
form Tables that fhall be tolerably exaS.-- 
For inftance. Suppofe the annual deaths in 
a town which has not increafed or decreafcd, 

{a) The ingenious and accurate Mr. Simpfon faw that 
it was neceflary to corred the London Tables, and he ha| 
done it with great judgment; but, I think, too imper- 
feftljr, ^nd without going upon any fixt principles, or 
ihewing particularly, how Tables of Obfervation ought 
to be formed, and how far in different circumftances, an4 
2X difFcfcnt ages, they are to be depended on. 
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%p,have4^een for many years, in the propor- 
IJQjd^ br4.tQ 3, to the annual births. It will, 
iei)ce follow, that 4 pf the perfons who die 
ia fuch. a town ^v^fettlers^ or emigrants from 
other places; and not natives: And the fud- 
dc;>.increafe in the deaths after 20, will alfo 
flxcw^ agreeably to what was before obferved, 
that they enter after this age. In forming, 
therefore, a Table for fuch a town, a ^uar^ 
ter of all that die at all ages throughout the 
whole extent of life, muft be deducted from 
the fum of all that die after every given age 
before 20 ; and the remainder will be the 
true number living at that given age. And 
if, at 20, and every age above it, this de- 
duftion is omitted, or the number of the 
living at every fuch age is taken the fanie 
with the fum of all that die after it, the re- 
fult will be (fuppofing moji of the fettlers to 
qome ill before 30, and all before 40) a Ta- 
ble exadt 'till 20^; too high between 20 and 
30 ; but nearly right for fome years before 
40 ; and after 40 exaft again.-^Such a Table, 
it is evident, will be the fame with the Ta- 
ble lafl: defcribed at all ages above 20; and 
different from it only under 20. — It is evi- 
dent alfo that, on account of its giving the 
probabilities of life too great for Ibme years 
after 20, the number of inhabitants deduced 
from it may be depended on as fomewhat 
greater than the truth ; and more or lefs fo,as 
the annual recruits enter in general later or 
(poner after 20. 

H 4 Let 
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Let us now confider^ what the refult tif 
thefe remarks will be, when applied partial^ 
larly to the London bills. 

It muft be here firft obferved, that, at leaft, 
one quarter of all that die in London zvcfettkrs 
from the country, and not natives. — The me- 
dium of annual burials for 10 years, from 
1759 to 1768, was 22,956; of births 15,710. 
The excefs is 7246; or near a third of the 
burials. — The lame cxccfs, during 10 years, 
before 1750, was 10,500; or, near A^^ the 
burials. London was then decreajing. For the 
laft 1 2 or 1 5 years it has been increqfing. This 
excefs, therefore, agreeably to tlie foregoing 
obfervations, was then greater than the num- 
ber of annual fettlers; and it is now lefs.- I 
have cTiofcn, however, to fuppofe the num- 
ber of annual fettlers to be now, no more thaii 
a quarter of the annual burials, in order to al- 
low for more omiflions in the births than the 
burials; and alfo, in order to be more fure 
of obtaining refults that fhall not exceed the 
truth. 

Of every thoufand then who die in Z,^«- 
doHy only 750 are natives, and 250 zvt fet^ 
tlersy who come to it after 18 or 20 years of 
age : And, confequently, in order to obtain 
from the bills a more corredl Table than the 
12th in the Appendix ^ 250 muft be fub- 
traded from every one of the numbers in the 
fecond column 'till 20; and the numbers in 
the third column muft be kept the fame, the 
bills always giving thefe right. —After 20, 

3 ^he 
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the Table is to be continued unaltered ; and 
the refult will be, a Table which will give 
the numbers of the living at all ages in Lon^ 
don much nearer the truth, but ftill fome- 
what too high. — Such is the 13th Table in 
the Appendix. — ^The fum of all the numbers 
in the fecond column of this Table, dimi- 
niftied by 500, is 20,750. For every 1000 
deaths, therefore, in London^ there are, ac- 
cording to this Table, 20,750 living perfons 
in iti or for every (ingle death, 20^ inhabi- 
tants. It was before fhewn, that the num- 
ber ofinhabitants in London could not be fo 
great as 25 times 1 the deaths. It now ap- 
pears, (fince the numbers in the fecond co- 
lumn of this Table are too high) that the 
number of inhabitants in London cannot be 
fo great as even 20 times ^ the deaths. And 
this is a conclufion which, I believe, every 
one who will beftow due attention on what 
ha^ been faid, will find himfelf forced to re- 
ceive. It will not be amifs, however, to 
confirm it by the following fadt, the know- 
ledge of which I owe to the particular en- 
quiry, and kind information of Mr. Harris^ 
the ingenious mafter of the Royal Mathema- 
tical School in Chrift-Church Hofpital. — 
The average of lads in this fchool has, for 30 
years paft, been 831. They are admitted at 
all ages between feven and eleven ; and few 
ftay beyond 16. They are, therefore, in ge- 
neral lads between the ages of eight and 16. 
They have better accommodations than it 

can 
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can be fuppofed children commonly lutve.^ 
and about 300 of them have the parCicukt 
advantage of being educated in the country* 
In fuch circumflances it may be well reck^ 
oned, that the proportion of children dying 
annually, mufl be lefs than the general pro^ 
portion of children dying annually at the^imo 
ages in London. — The fad: is, that, for the 
laft 30 years, 1 1^ have died annually; or ont 
in 704. 

According to Table XIII, one in 73 dies 
between 10 and 20, and one in 70 between 
eight and 16. That Table, therefore^ pro- 
bably gives the decrements of life in Lombm^. 
at thefe ages, too little, and the numbers of 
the living too great : And, if this is true of 
thefe ages, it muft be true of all other ages 
under 20 ; and it follows demonftrably^ in 
conformity to what was before (hewn, that 
more people fettle in London after 20, than 
the 7 I have fuppofed ; and that from 20 to 
at leaft 30 or 35, the numbers of the living 
are given too great, in proportion to the de-« 
crements of lite» 

In this Table the numbers in the fecond 
column are doubled at 20, agreeably to what 
really happens in London \ and the fum of 
the numbers in this column diminifhed by 
half the whole number of deaths, gives the 
expeSlation of life, not of a child juft born^ 
as in other Tables, but of all the inhabitants 
oi London 2X the time they enter it, whether 
that be a{ l)irth^ or a; ?o y^ars of age, Thq 
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ixpe&atims, therefore, and the values oiLon^ 
dm lives under 20, cannot be calculated from 
this Table. But it may be very eafily fitted 
for this purpofe, by finding the number of 
births which) according to the given decre«» 
meots of life, will leave 494 alive at 209 
and then adapting the intermediate numbers 
in fuch a manner to this radix, as to preferve 
all along the number of the living, in the 
fame proportion to the numbers of the dead. 
This is done in the 14th Table in the Ap- 
pendix; and this Table may, I fancy, be re- 
commended as better adapted to the prefent 
fiate of London than any other Table. The 
values of lives, however, deduced from it, 
are in general nearly the fame with thofe de- 
duced by Mr. Simp/on^ from the Lcmdon bills 
as they flood 40 years ago. The main dif-* 
fierence is, that after 52, and in old age, this 
Table gives them ibmewhat lower than Mr. 
Sunpjbnz Table. 

It has fufficiently appeared, what judgment 
we arc to form of the values of lives thus 
deduced. During the greateft part of the 
interval of life, in which the annual recruits 
that keep up London come to it, thefe values, 
err on the ^de of ^AT^; and after that in«- 
terval, they err, perhaps, a little on the fide 
6( defeB {a)^ on account of retirements from 
London in the lafi: flages of Hfe. 

The 

^ {a) I have not taken into account the cffed of migra^ 
tioosyrMS townij on Tables formed in the manner I have 

ex^alacd \ 
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The number of inhabitants in London mzf 
alio be learnt from what has been offered^ 

more 

explained ; becaufc, towns in general being kept up by 
recruits from the country, the migrations/r^wi them are 
of little confequence, compared with the migrations to 
them. — Thus; in London, it appears, from the much 
greater number of deaths between 40 and 5O). thao in 
any other equal interval of life after io» that more peo- 
ple come to it than leave it, at every age between 20 and 
CO. After 50, it is probable, that the contrary happens. 
But, it fbould be confidered, that emigranU from LoN- 
PON after 50, are chiefly perfons who, having got for- 
tunes in hufinefs, chufe to leave ofF, and to fpend the 
latter part of their lives in country retirements. But 
how few are thefe compared with the multitudes who, 
tho' poflfefrcd of good fortunes, never retire ; and with 
the bulk of the inhabitants in lower iftations, who never 
can be able, without the greateft inconveniencies, to quit 
the fcttlements by which they are fupported ? It is, how- 
ever, likely, that retirements from London are now 
more numerous than thev eyer were j and that they have 
fomt cfFed on the bills ot mortalitv, and on Tabks formed 
from them ; by caufmg thefe Taoles to give the number 
of the living too little, in comparifon with the decreminis 
of life, at every age, from that at 'which the migrations 
to and from London become equal, to the age at which 
the laaer ceafe. — To explain this j let us iuppofe, that 
none fettle in London after 50; but that, between 35 
and 50, as many come to it as retire from it at all ages 
after 35; and that thefe retirements ceafe at 70. In this 
cafe, the Tables will ^ive the proportion of the living 
to the decrements of life too high '//// 35. Ai 35, this 
proportion will be given right. After 35, it will begia 
to be given too low ; and this error will increafe 'till CO j 
from which age it will decreafe gradually *till it vanime^ 
at 70: And after 70, the Tables will be exaftly right 
qgain — This is the exacSt ftate of the efFedt of retire- 
ments from London, on the London Table of Obfervations. 
^ut tjiis cfF^ft appears, indeed, to be inconftrferable j for^ 
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more nearly than by any method which has 
been hitherto taken. It cannot, it has been 
ihewn, exceed 20 times 7 the number of an- 
flual deaths. Could, therefore, the annual 
deaths be afcertained, we fhould know the 
number of inhabitants within pretty narrow 
L'mits. But the omiflions in the bills are 
fuchy that it is not poffible to afcertain, with 
exadtnefs, the annual deaths. Dr. Braken^ 
ridge fuppofed thefe omiiTions to amount to 
200O annually. The refult of a very minute 
enquiry by Mr. Maitland is> that in the year 
17299 they amounted to 3038. But they 
arc probably now much more confiderable, 
than either of thefe writers have reckoned 
them (/j). Let them be 6000 ; and the num- 
ber of inhabitants will be 601,750 at moft. 

All the preceding Obfervations are, it is 
plain, applicable to bills of mortality for 
towns in general \ and point out the way of 
deducing from them genuine Tables of Ob- 

tftcr 50, the values of lives by the London Table, arc 
continually approaching nearer and nearer to the fame 
values by other Tables ; which could not happen were 
retirements attended with any great efFed. — It is proper 
to add, that in fumming up, as above-explained, the 
numbers of the living, in order to find the number of 
inhabitants in London^ the circumftance that thefe num- 
bers may be too fmall for fome years after 40 or 50, in 
confequence of retirements, is, undoubtedly, much more 
than balanced by their being given too high between 20 
and 40. 

{a) Vid, Preface to a Colledlion of the Bills of Mor- 
tality from 1657 ^^ i75^> P* 4> ^^* 

fervations. 
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fcnrations, which fhall give the thi* "^^fcfca* 
bilitics and values of lives, and the troc num- 
ber of inhabitants, in the town ivliofe bffls 
arc given. — I fhall beg leave to confirm and 
illuftrate this, in the particular cafe of the 
town of Northampton. 

In this town, containing four parifhcs, 
namely. All- Saints^ St. Sepulchre* s, St. Giles ^ 
and St. Peter' Sy an account has been kept ever 
fince the year 1741, of the number of males 
and females that have been chriftened and 
buried (Diflcnters included) in the whole 
town. And in the parifli of Ati^Sahits, coh- 
taining the greateft part of the town, an ac- 
count has been kept ever fince 1735, of thte 
ages at which all have died there. 

In 1746, an account was taken of the num- 
ber of hotifes^ and of inhabitants in the town. 
The number of hotifes was found to be 1083; 
and the number of inhabitants 5136. — In the 
parishes oi All-Saints and St. Giles, the num- 
ber of mak ^xiA female heads of families, fer^ 
'oantsy lodgers, and children^ were particularly 
diftinguiftied, — The heads of familtes v/^vt^yoj 
males ; and 846 females. — Children, males 
624; females 759. — Servants^ males 203; 
females 280. — Lodgers, males 137; females 
287. — In St. Peter s, males 99 ; females 129. 
— In St. Sepulchres, adults 638 ; children 427, 
In this parifh the fexes were not diftinguiih- 
cd. 

The 
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The Cbri/iefungs and Burials in the whole 
t6wn for. fi8 years, from 1741 to 1770, hz\a 
been as follows* 

Chriftcncd |.{^^ *36i I ^6^ _ Annual medium 155 
Buried j jJJ^ Jg^ \ 5747 — Annual medium 191 

Iq die parifh oi All-Saints^ from 1735 to 
1770, or 36 years, 

^^•^^^JfS? leJol 324a— Annual medium 90 
B»"«i { fSi? J834 J 3690— Annual medium I02i 

Of thefe died. 

Under 2 years of age — 1206 

Between 2 and 5 — 276 

Between 5 and 10 — 155 

Between 10 and 20 — 155 

Between 20 and 30 — 297 

Between 30 and 40 — 257 

Between 40 and 50 — 297 

Between 50 and 60 — 300 

Between 60 and 70 — 293 

Between 70 and 80 — 285 

Between 80 and 96 — 155 

Between 90 and 100 — 14 

Total 3690 

ATa^ 
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A Table formed from thefe data in the 
manner ot Table XII; or^ on the fuppofitiooi * 
that all who die in Nortbamptpn were horn 
there, would give the cxpedtation of a child 
juft born 28.83 years ; or, the proportion of 
the inhabitants to the annual deaths^ as 28.83 
to I. It has been (hewn, that this propor-. 
tion, in a place where the burials exceed the 
births, muft he greater than the /r^^ propor- 
tion of the number of inhabitants to the an- 
nual deaths : And this appears to be the real 
cafe. For the bills (hew, that, from 1741 
to 1750, or for 10 years, about the time 
when the number of inhabitants Was 5136, 
the annual medium of burials was 197.5; 
which, multiplied by 28.83, gives 5693; or 
a 9th part more than the true number. 

A Table formed in the manner of Table 
XIII, would give the proportion of inhabi- 
tants to the annual deaths, as 26.41 to i; 
and this makes the inhabitants 5216; or 
very near the true number. 

The IVth Table, in the Appendix^ is form- 
ed in the fame manner with Table XIV, for 
London: And this is the genuine Table of 
Oblcrvations for Northampton^ from which 
may be calculated the true probabilities and 
vjlues of lives, at all ages, in that town. 

At Norwich, bills of mortality* of the 
fame kind with thofe in London and North" 
awptony have been kept for many yearS. I 

have 
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hivt been favoured with a copy of thefe bills 
for 70 years, from 1740 to 1769. The aa- 
nuaTmcdiuin of cbrtjienings^ during this pe- 
riod, has been 1057 (tf), of burials 1206. 
And from hence, together with the account 
of the numbers dying in the feveral decads 
of life, after 10, I have formed Table V, 
which iliews the true probabilities of hfe in 
this towo. 

The following particulars feem to deferve 
notice here. 

Firft. Had thefe Tables been formed 
frpm the Northampton and Norwich 
bills, for no longer time than any 10 years 
taken together, of the periods I have men- 
tioned j they would have given the probabi- 
lities and values of lives nearly the fame. 
Thefe Tables, therefore, are founded on a 
fufficient number of Obfervations i and it 
appears, that there is an invariable law which 

{a) In this regifter all that die before baptifm, and 
alfo all that arc born and die among ^akers^ Jews^ &c; 
are omitted. There are alfo fome other omiifions } and 
the true annual medium of births and burials muft ht 
greater than they are given in the.bills. But this will 
have no efFc6"l on a Table of Obfervations, fuppofing 
the proportions of the births to the burials, and of the! 
numbers dying in the different ftages of life, given right; 
—It is proper I fliould mention further here, that thefe 
bills give only the whole number of children dying un- 
der 10, without fpecifying the numbers dying under twd 
years of age, between 2 and 5, and between 5 and 10^ 
as in other bills. I have, therefore, in forming the Ta- 
ble for Norwich, fuppofed the proportions of thefe num- 
bers the fame that they are at Northampton. 

8 governs 
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governs the wade of human life in tkfe 
towns. — The fame remark might be made 
concerning London {a). See p. 251. 

Secondly. An account was taken at 
Shrewsbury, in 1750, of xki^ whole num- 
ber of inhabitants; diftinguiftiing, particular- 
ly, the number at the age of 21 and up- 
wards. — The former number was 8141; 
and the latter, 5 1 87. — According <o a Ta* 
ble formed for Northampton, in the fame 
manner with Table XIII, for London, the 
whole number of the living is to the num- 
. ber of the living at 2 1 and upwards, as 26,41 1 
to 16,586; that is, as 8141 to 51 13,— 'Ac- 
cording to a like Table for Norwich, thtfe 
numbers are to one another, as 24,500 to 

{d) Some have entertained a very wrong notion of the 
imperfe£tions in the London bills. They do, indeed, 
give the whole number of births and deaths mudi tooh't- 
tie ; but the conclufions with rcfped; to the probabilities 
of life in London, and the proportion of inhabitants 
dying annually, depend only (agreeably to the obferva- 
tion in the laft note) on the prep9rtions of the numbers 
dying in the feveral divifions of life; and thefe are given 
right in the London bills. — For firft. There feems no-' 
thing in this cafe, that can be likely to caufe the defici- 
encies in the bills to fall in one divifion of life more than 
in another : But what decides this point is, that thefe 
proportions, as given by the bills for any ten, or even any 
five years, come out nearly the fame with <me another; 
and always very different from the proportions given by 
other bills.— There are no other variations, than fiich as 
muft arife from the fluduations of L0ND6K, as to increafe 
and decreafe ; and alfo from fome improvementf in its 
ftate, which have lately taken place. See Effay L p, 190, 
191, 201. 

15,6801 
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15,68b;. that is, as 8141 to 5210. — -Thefe 
^Tables, therefore, give the proportion of the 
wboie number of inhabitants, to the number 
of the living at 2i and up^vards, almoft ex-^ 
adlly the fame with the true proportion, as 
it is at Shrewsbury {a) : And this affords a 
kind fef dcmonftration of the rcditude of the 
principles on which thefe Tables have been 
fbrmed, 

la the parifh of Holy-Cross neat Shrews- 
bury, an account was taken, in 1760 and 
1770, of the whole number of inhabitants; 
diftinguifhing, both times, the number at the 
age of 70 and upwards ; and the laji time, 

' the number at to and upwards : And, I find^ 
that a Table formed from the Regifier of this 
parifli, mentioned p, 192, gives, likewife, thefe 
numbers as nearly the fame as could poffibly 

• be expe<acd. 

But further.— The numbef of Inhabitants^ 
not reckoning children, in the parishes oiSt^ 

{a) The annual medium of liirths at SriREWsduRY, 
for 7 years, -from 176210 1768, wad 301 ; of burials, 
3a9» It appears, therefore, that one in 244 of the inha- 
'bitants die annually. But it ihould be remembered, that 
in 17665 the fn\^ll-pox and meafles increafed very much 
the mortality in this town ; and I find alfo, that, fince 
1750, a nurfery ior foundling$ from LoKdon^ Was eftab-* 
lifhed here J and that in 1768 this nurfery contained 
660 children and fervants. It feems, thereforej probable, 
that the true w*d^/«;;i of burials about the year 1750, muft 
have been lefs than 329; and that fhe. proportion 0/ 
inhabitants dying annually, may not be much greatef 
than it is at Northampton ; or 1 ifl 26.41, 

S 3 Giles 
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GUes and All-Saints^ Northampton, way, 
in J 746, 2460; and the toifefiS? number of uv- 
habitants in thefc two parijhes was 3845. 
Sec p. 254, — In the account I have received^ 
the particular age at which the limit of child- 
hood was fixed in taking this furvey, is not 
mentioned ; but there is fufficient reiCm to 
believe, that it was 21 : And, taking this for 
granted, the number of inhabitants, not chil- 
dren, will come out, (by fuch a Tabic for 
Northampton, as Tabk XIII for Lon- 
don) 2414; or, nearly the fame with the 
number r^tf/^ found in thefe pariflie8.-~Had 
this number been computed, from a Table 
formedforNoRTHAMPTONjin the manner of 
Table XII, Appendix^ it would have come out 
only 2 1 76. This remark is applicable to the 
Table for Brejlaw^ formed by Dr. Halky^ 
compared with the fame Table, corredted for 
all the ages under 20 {a)^ by the rule» p. 246. 

{a) I have given Dr. HaVufs Table in the Appendix 
juft as he framed it. A corredion of it might be made 
from the proportion of births to huri;i1s, mentioned p. 239. 
And k would then appear, that a 25th part of the inha- 
bitants 2X%Br(Jlaw die annually; and that half the num- 
ber horn die there under fix, as well as at Norwich. This 
Table, as we now have it,*" makes half live to 16; but 
the account meationed in the note, page 240, fhews this 
not to be the trurh. it likewife nakes the number W 
inhabitants at Shrewsbury, above the age of 21, to be 
4/3<^; and in the pariihcs of All Saints and Si, Giles \tk 
Northampton, 2230. It gives, therefore, thefe num-- 
bers wrong ; whereas, as obierved abov^, a coirecaed Ta- 
bic would give them true. 

The 
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The neceflity, therefore, of this corredllon is 
verified by fads ; and it appears, abundantly, 
that the Tables I have given for North- 
AMPToN and Norwich may be depended 
on. 

But, thirdly. In comparing thefe two Ta- 
bles, it may be obferved, that there is a dif- 
ference between them in favour of North- 
ampton, y^w^r dying there in childhood, 
and more in old age. The fame would be 
found to be true, were the Northampton 
Table to be compared with a correded Bres- 
LAw Table. It appears, therefore, agree- 
ably to what might have been expefled, that 
Northampton, being a fmall town com- 
pajbed vvith Breslaw and Norwich, is lefs 
unfavourable to health and longevity. The 
difference, however, is not confiderable. Af- 
ter the age of 20, there is a flriking confor- 
mity between all the three Tables, which 
gives them great weight and authority. 

Further,, It ought to be particularly no- 
ted, that thefe Tables prove, the decrements 
of life in moderate towns, to be nearly equal 
thro' moft of its ftages. At Northamp- 
ton it appears that, of a given number of 
perfons alive at 20, the fame number die 
every year 'till 78, without any interruption 
worth notice, except between the ages of 
30 and 40. — A like uniform decreafe in the 
probabilities of life appear in the Breslaw 
S3 and 
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and Norwich Tables; bat not fo remark-^ 
ablr. It was this circumftance in the Bres^ 
LAW Tablc^ that led Mr. De Mahre to tho 
Hr^:€b^it^ dcKTibcd in p. 2, and lb often 
i::ca:icacd ia this work.— The values of liyeSt 
I ha%^ Ijid, deduced from this IBfypotbefis^^ 
acree il> ncirlr with the iame values deduced 
iniraedixtcly from the Tables, that it is icarce«> 
Iv worth while to ditlinguilh them. But that 
e\ cnp one may be able to judge of this for 
h::v.ul:\ I have calculated (n) the fdlowing 
Tible^ 
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16,69 
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9.01 
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It may be cblenred ia this Table, that the 
values, by the Hyp:>tlcfh^ come nearer to the 
true \-alues by the Northampton and 
Norwich Tables, than by the Breslaw 
Table ; and alfo, that, before the age of 60, 
they arc all much higher than the values for 

{a) Every cdculatton of this iund may be made whhi 
ouc much labour, by a rule explained in note (O) Jf- 

the 
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the fame ages in London by Table X ; the 
inhabitants of Lorukm^ (as Mr. De Mohre obi- 
fervrs) being " forcaufes {a) too well known, 
•' more fliort-lived than the reft of mankind/* 
—The ttfpctbefis^ therefore, is by no means 
applicable to London lives. It is proper to 
ado, that neither can it be applied to the va* 
luation of Country lives.— It appears, from 
the regifter of the parifli of Hofy-Crajs (^), 
that the expeStations of lives there are much 
greater than the expeBations by the HypotbeJU. 
—The eocpeSation diere of a life {c) 
At 20 is 38 ByHjfpot6.23 InLonJ.zS.g 

29.5 25.1 

28 23.6 

19.6 

16 



27 


33-9 


30 


32 


40 


^5-7 


50 


20 


60 


14-5 


70 


10 



'I 



12.4 

8.8 
From 



(a) Dodrine of Chances, p. 347. 

(b) See Eflky L p. 191. — I have not given the Table 
of Obfenrations from whence thefe condufions are de- 
duced, becaufe it is poffible, fome may think 20 years not 
a period long enough, to afford data in this cafe of fuSci- 
ent authority. I haix in p. 257, mentioned a h£t which 
fecois to Drove the contrary. It is, however, cenain, 
dut the fame regifter continued 10 or 20 years longer^ 
will afford data more to be depended on. 

(<) The expedation of a child juft bora in this parifii, 
if 33. At NoaTHAMrroif, 25!:. At Norwich, 23I* 
InLoKDOK, 18. — In thispariib, i in 11 dies at 80, and 
npwaids. loNoaTHAMPToif ;.i in 22. In Norwich; 
1 in 27* In Loudon ; i in 40. See Efiay I. p. 20c. 

S 4 I wUl 
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Frooi this compirifbn it appearst tb^t the 
Hr*f^^£y^, from 20 to 6o» gives nearly the 

cneciimn 



I w.l\ lU, tlut the probabilitits of life here* appe^ic to 
be Bi.*^h the ficne, vl:h tlie probabilities of life among 
tbe mimden lod profeSon in Scot land. — This is a JFaa 
c: fc^-nc c?r:eqatnc; ; and, therefore, I (hall beg leave 
U* C^^ a bnet iccour^t of it. 

T>.« tr.ean a^ at which the miaiftecs and profefljbrs 
rr'vr ir.t.'» Ver.rtrrcs ^r.i p roUlTorlhips in Scotland^ is reck- 
CTcd ic re ;-. T^.: r nu^b?r i$ 974, The eftablifb- 
ck;:: ask.^-^^ chcL-n for pro\;i«R^ for their widows, begua 
cr. :r;^ ixih oiilsr^r 1744.; tVom which time to NffWifn- 
#fe-*-i^, I7^5t r-i "i*^ died: That is, 29.23 annualh'; 
©r I in 5:i Th<r rr\\'?-^;% therefore, of a life amOTg 
fb«ir. 4: ; ir -w^cc: 2% is J3I; which is nearly tbefiime 
w.:> t'i . . v.v ; ;t, ;> g-*. .p. Jibove, of a life of the fame 
5JC •;; :\; r.. .ih v>:" ii:.t-oV{.}; and 3. J years more, than 
tho xt v,v-.--,*T ct the fan c age by Tables III, IV and V, 
— N, w", f:c , '.yS^..,-:!^ it a given age, being compofed 
c:* ill : .;: : rc.^b/ c'c> ^>: life from that age to the extre- 
■r':y o: :-:t ; ther. ari:"e> trcm hence reafon for condud- 
•r^» t^i: trte -ir-.-Var- .ti-.s 01 l/c inr.on^ the mininers in 
&:-V*,t\ ci:>nK J;.rtr i*:u-h in any p rt of life, from 
ir.o.c ui ;h > rir. "h.- -Su: there i^ aaoiher iSiSt thdt con- 



Thc snr.iu! average of weddings among the minifters 
and pa:;'cd>r« in Scotixxd* for the laft 24 years» has 
bc^n at mc d 31. Tne 4» ;:ra^e ex' married perfons among 
them* fur 17 yc^rs enJsn^ in 1707, had been 667. This 
number, civ ided by 31, gives 2::.Ss^ih^ expeJfjdm of mar- 
riage among them ; which is :i ^ years more than the ex^ 
f^^litiiu of m^;iiage wou'd oc, by Dr. //**&j*s Table, on 
the fuppofitioti, that all ift, id and 3d marriages may be > 
jaftly confidered as commencing, one with another, (6 
early IS the age of 30. — The €xpfclah99 of two equal 
j$i>ti lives is to the expt^atim of ^Jingk life of the fame age, 
as 2 to 3, by note (L) Afpcmiix. it follows, therefore, that 
among the miniOers in ScctlanJ, the expg^giioM of a/hr^& 

life 
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mediaiti between the expeSlations pf Lo>jdon 
and Country lives ; and for this reafon it is 
excellently adapted to general ufe. — After 60, 
the expeSlations and values of lives in Londont 
approach nearer and nearer to the expeSlations 
and values of lives in Northampton^ Norwich 
and Brejlaw ; 'till, at 70, they come to be 
almoft the fame. This is a circumftancc 
which, I believe, has not been attended to: 
And it is the more furprizing, as there is no 
caufe known, which can produce any error 
in the values of lives after 60, deduced from 
the London Table, except migrations from 
London ; and the eftedt of thefe muft be to 
diminiflo thefe values. 

The following obfervations will, perhaps^ 
.account for this. 

It has been proved, that at leaft halfi\\t 
inhabitants of London, turned of 20 years 
of age, are emigrants to London from tl^e 
country. So great a change as that, from 
th^ country air and modes of life, to the air 
and modes of life in London^ mufl: be partir* 

life at 30 cannot be lefs than 31.26. Mofl probably it 
is mores on account of the later commencement of mar- 
riage in the fituation of the Scotch minifters. — I reckon 
alfo, that 27 muft be lefs than the mean age at whicji 
they enter their benefices and profeflbrfhips ; meaning 
by it, not the age on each fide of which equal numbers 
enter 5 but the age at which, the e^^cefs of the interval 
pf time taken to enter on one fide, is juft fuch. as to com- 
penfate the greater numbers who enter on the other fidc^ 
Sec the conclufion of ^)otc (F) Jpp^ndix. 
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cularly hurtful to thcfe pcrfons ; and, there-' 
fore, (except infants) it is in them, probably, 
that the pernicious influence oi London on its 
inhabitants chiefly appears. They come in 
at every age 'till near 50 ; and this is the rea- 
fon why the deaths continually increafe in 
London 'till that age ; but, after that age, the 
inhabitants confiding chiefly of perfons, who 
(like men ufed to drink) have httn feqfoned to 
London^ or with whom it does not happen 
particularly to difagree; the number of deaths 
becomes lefs, and the values of lives begin to 
approach nearer to the common flandard'in 
other towns. 

There is one more fad which I fhall here 
take notice of; and which deferves more atr 
tention than has been hitherto beftowed upon 
it. I mean ; " the difference between the 
*' probabilities of life among males and fe-- 
*' malesy in favour of the latter." 

From the account in p. 254, it appears, that 
at Northampton, tho' movQ males are born 
\}titxi females^ and nearly the fame number 
die; yet the number of living females is greater 
than the number of maks, in the proportion 
of 2301 to 1770, or 39 to 30. This cannot 
be accounted for, without fuppofing, that 
males are more fhort-lived thznfemales. — One 
obvious reafon of this fadt is, that males are 
more fubje<3: to untimely deaths by accidents 
of various kinds ; and alfo, in general, more 
gddkkd to the exceflfes and irregularities 
5 whicK 
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which (horten life. But this is by no means 
the onfy reafon. For it fliould be obfcrvcd^ 
that at Northampton the number of j^* 
male children was, in 1746, greater than the 
number of male children, in the proportion of 
759 to 624,— The greater mortality of males^ 
therefore, takes place among children, -^--BmI 
this, together with the greater mortality ia 
general of males at all ages, will more parti- 
cularly appear from the following recital oT 
fafts. 

In the pari(h oi Holy-Crofs^ Salopj the inge- 
nious Vicar, Mr, Gorfuchy in 1760, and again 
in 1770, took the number of male and fe- 
male inhabitants turned of 70. In 1760, the 
nutn(ber of females turned of thii age, Was 
35; of males, 8. In 1770, thefe numbers 
were, females, 35; mates, 26. And for the 
laft 10 years 11, out of 365 have died be- 
tween the ages of 85 and 102; and they 
were all females. 

At Berlin, it appeared, from the accu- 
rate account which was taken of the inhabi- 
tants in 1747, and which has been mentioned 
in p. 219, that the number o^ female citizens 
exceeded the number oi male citizens, in th6 
proportion of 459 to 391 r And yet, out of 
this fmaller number of males, more had died, 
for 20 years preceding 175 1, in the propor- 
tion of 19 to 17 {a). 

{a) Vid. Sfifmilck^ p. 8, and p. 32, &c. where a mi- 
nute account is given of the number of males and females 
at Berlin in 1747; and alfo, of the numbers of each 
fex that had died from 172^ to 1750. 

At 
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\ At Edinburgh, in 1743, the number c^ 
fffmles was. to the number oimales^ as 4 to 31 
(See Eflfay I. p. 2 1 1 ) but the females that died 
annually, from 1749 to 1758, were to the 
males, in no higher proportion than 34 to 3. 
Before 1 749, the bills give the totals of bu^ 
rials. Without didinguilhing them into the 
totals .of males and females dying every yegn 
Mr. Kerfeboom, in his Effay on the num«- 
|>crs of people in Holland, informs us, 
that from the Tables of affignable Annuities 
for lives in Holland, which had been kept 
there for 125 years, wherein the ages of the 
■perfons dying are truly entered ; it appear^, 
' that females have, in all accidents of age, 
lived about 3 or 4 years longer than the f^ooQ 
number of males. See Philofophical Tran^ 
fadlions abridged, Vol. IX, p. 326. 
. In Volume the 7th of the PMofhpbtcal 
^ranfa^ions abridged. Part IV, p. 46, &c; 
there is an account of the numbers of mak 
and female ftill-born children and chryfoms, 
and of boys and girls under 10, of married 
men and married women, and of widows 
and widowers, who died for a courfe of years 
at Vienna^ Brejlaw, Drefden^ Leipfd Ratijbon^ 
and fome other towns in Ger^many, 
• He that will take the pains to examine 
thefe accounts will find that, though in thefe 
towns the proportion of males and females 
born is no higher than 19 to 18, yet the 

pro-* 



Tables of Obfervations^ &c. 269 

proportion of boys and girls {a) that die if 
8 to Ji and that, in particular, xhtJUU-born 
aod cbryfom males y are to the ftill-born and 
t\iTy(om females y as 3 to 2. 

In thiefe accounts it appears alfo, that of 
7270 married perfons who had died in thelc 
f towns {b)y 4336 were married meriy and hut 
29 3 4. married women i that is, three married men 
died to two married women. — Th6 fchcme for 
making provifion for the widows and orphans 
cf the minifters in Scotland, has obliged 
them to keep an account of the number of 
weddings among them, and the number of 
widows left annually j and it appears, from 
the reports of the trujiees for carrying this 
fcheme into execution, that the annual me- 
dium of weddings (r), is (as obfcrved in the 
note, p. 264) at moft 32. And the annual 

• (i>) In the accounts from Brejktw it is particularly 
mentioned, that by boys and girb are meant children ta 
10 years of age, of whom, for 8 years from 1717 to 1725^ 
yk/zn males died to ^;f females, exclufively of they?///-^^r/i 
and cbryfoms, 

(b) In Breflaw alone, for the eight years mentioned irt 
the laft note, 1891 married men died, to 1196 married 
women ; that is 5 to 3. — In Drefden alone, for fiv^ 
years, thefe numbers were 1080 and 849. * «^ 

[c) The annual medium of weddings, among the mi- 
- nifters admitted to benefices, has been, for 24 years from 

the commencement of the fcheme, 27. Befides thefe I 
find there have been 4 weddings annually among them,' 
hefon admiffion to benefices. The whole annual medium, 
therefore, is no more than 31. But 1 have fuppofed it 
32j iftorder to go upon more furc grounds, 

medium , 
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medium of widows^ who have come upon the 
Xcheme for 24 years, is 20. Of 32 marriages 
then contradled annually, 20 become cxtinft 
by the deaths of >62^i2Wj; and but 12 by the 
deaths of Tc^/W^. liiat is; among the mini- 
ilers and profeiTors in Scotjlanp, 20 mar- 
ried men die to 1 2 married women 5 or 5 to 3, 
It appears^ therefore, that there is the chance 
of 3 to 2, and in fome circumftances even a 
greater chance, that the woman fhall be the 
furvivor of a marriage, and not the man. In 
order to account for this by the difference oF 
age between men and their wives, this dif- 
ference ought to be at leaft 12 years (tf). 
That is i fuppoiing the mean agp at whicb^ 
women marry to be 23, the mean age ac: 
which men marry ought to be 35. But thi^ 
feems to exceed the bounds of credibility^ 
and, therefore, very probably, the grcateir 
mortality of males mufl: operate in this cafe. 

It is further obfervable in the accounts fron^ 
Germany, to which I have referred, that th^ 
number of widows dying annually, is four 
times the number of widowers {b) i add, as 

npidows 

{a) The chance of furvivorfhip between two perfons 
■ged 21 and 34, is nearly 3 to 2 in favour of the former. 
There is the fame chance of furvivorfhip between 25 
and 37; and 28 and 39. This may be learnt from Pro- 
blem XVI, in Mr. De Mohn^s Trcatifc on Life^Annm- 
tin. 

(b) In Drefden alone, the number of u/iWmuj who died, 
in fovr years, was 584. The tlumber of ividnven^ 149- 
That is i 4 to 1, — It appears from note {b) in the laft 

page, 
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nmdows are certainly, one with another, fcve- 
' ral years younger than nrndowers-, it mtay be 
concluded from hence, that the number of 
the former in life together could not be lefs 
than five times the latter • — ^This fadt is like- 
wife con6rmed, by the obfervations which 
have been made among the minifters in Scot-* 
land. At the commencement of the fchcmo 
which I have fo often had occafion to men- 
tion, an account was taken of the number of 
the widows of minifters in the whole coun* 
try. 364 were counted; and, probably, the 
true. number was greater. See p. 95 and 96. 
On the contrary ; , the number of widowers 
' among the minifters has, one year with an- 
other, been fcarcely 90 ; that is, not fo much 
as a quarter of the number oi widows. ^-^It 
may be eafily feen, and it would not be dif- 
' ficult to demonftrate, that neither the greater 
number of pcrfons left widows, nor any pro- 
bable fuppofition concerning the greater fre- 
quency of marriages among widowers, can 
completely accoimt for this, without adroit- 
ting the greater mortality of males. -^This, 
therefore, appears, on the whole to be a fadt 

page, that the chance of furvivcrfhip in -this<:ity in fa- 
vour of the wife^ is \t(s^ than among the minifters in 
Scotland.'^Does not this fa£l aiFord.a reafon, additional 
to that mentioned above, and in p. 9?, 93, 9,4, &:c. and 
notes (A3 and (Fj, for believing, or at lesiA Jufpe^ing that 
the number of widows on the Scotch eftablifhment, if 
mnrriaee does not decline among the minifters, will not 
at laft l)e found to be fo little as 400 ? 

well 
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wdl eftablifhed : And it follows from It, tb'at' ' 
in order to calculate the values of Ufe-An-^ . 
nuities and Reverfons with exaancfs, there , 
ought to be diftindt Tables of the probabili- 
ties of life for males znd females. But there 
are no fuch Tables extant ; nor, indeed, has 
it been fufpedled, that there is fo much oc- 
caiion for them as the fads I have mention- 
ed feem to (hew. All that is neceflary to, 
obtain the proper data for forming fuch Ta- , 
bles is, that the fexes as well as the ages of , 
the dead (hould be fpecified in the bills ; and 
this is an improvement of bills {a) of mor- 
tality which would give little trouble, and 
which, therefore, I hope, will be fome time ,' 
or other made. 

It has been obferved, that the author of ^ 
nature has provided, that more males fhould. 
be born ih^ti females ^ on account of the par- 
ticular wade o( males y occafiohed by wars and 
other caufes. Perhaps it might have been 
added, that this provifion had alfo in vievy, 
that particular weaknefs or delicacy ia the 
conftitution of males, which makes them ^ 
more fubjedt to mortality ; and which, cpn- 

{a) This improvement would be rendered more com- 
plete, by diftingui(hing the males that die, under the de- 
nominations of married meny widowtrs^ and hatchihtii^ 
and the females y under the denominations of married w- * 
men^ 'ividcwsy and virgins. — The ufe I have made of fome 
accounts of this kind which have been kept in Germany, 
ihews that this would be of confiderable fervice. 

fequctitly. 
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fcquehtly^. renders it neceflary^ that more, of .^ 
them fhould be produced^ in order to pre-^ 
fcrve in the world a due proportion between 
the two fexes. 

In the courfe of this Eflay> it . has often 
appeared, that I have been particularly. in- 
debted to an information which I haye re-^ 
ccived from Northampton. — I fhould be 
inexcufable, did I not n>ention, that I owe 
this information to Mr« Lawton^ an ingjcni-^ 
ous gentleman in that town, who has pre-« : 
fenred the bills of mortality there with much- 
care, and been very obliging in communica« 
ting them to me. — It is much to be defired^. 
that like accounts were kept in every town 
and pariih« It would be extremely agrcQ- 
ablc toiearn from them the different rates 
of human mortality in different places, and 
the number of people and progrefs of popu-. 
lation in the kingdom. The trguble of keep-*^ 
ing them would be trifling ; but the inftruc- 
tion derived from them (tf), would be very 
important.— I have already propofed one im-* 
provementof fuch accounts. I will add, that 
they would be ftill more ufeful, did they give 
the ages of the dead after lo, within periods. 
ofjivcy inftead of ten years^ — During every « 
period, fo ftiort visfive years, the decrements 
of life may, in conftrudling Tables, be fafely 

{a) See EflTay I. p. 207, 208. 

T taken 
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taken to be uniform^ But this cannot be c^ 
qually depended on, in periods folong as ten 
years. 

•There is yet another improvement of thcfe 
accounts^ which I will take this opportunity 
to mention. They (hould contain not only 
a lift: of the diftempers of which all die» like 
that in the London bills i but they (hould fpeci- 
fy particularly the numbers dying of theie dif- 
tempers, in the feveral divifions of Ufc. Ac*- 
curate regifters of mortality kept in this man* 
ner» in all parts of the kingdom ; and com- 
pared with records of the feafons, and of the 
weather, and with the particular circum- 
ftances which difcritttinate different fituations, 
might contribute^ more than can be ^afily 
imagined, to the increafe of ^^^VSs^ know- 
ledge. — But to proceed ho farther in thcfe 
Obfervations ; I (hall now beg leave to ihut 
up this whole work with the following ge- 
neral reflexion. 

I have reprefented particularly, the great 
difference between the probabilities of hu- 
man life in towns and in country pariihcs ; 
and from the fadls I have recited, and the 
obfervations I have made, it appears,, that 
the further we go from the artificial and ir- 
regular models of living in great towns; the 
fewer of mankind die in the^r;^ ftages of 
life, and the more in its la/i ftages. The 

lower 



lower animals (except fuch (4) as have been 
taken under human management) feem in 
general to enjoy the full period of exiftence 
allotted thern^ and to die chiefly of old age 2 
And were any obfervations to be made among 
favageSi perhaps the fame would be found to 
be true of them. — Death is an evil to which 
the order of providence has fubjefted every 
inhabitant of this earth ; but to man it has 
been rendered unfpeakably more an evil than 
it < was defigned to be. The greateft part of 
that black catalogue of difeafes which ravage 
human lifci is the ofF-fbring of the tender- 
ncft, thaJuxury, and the corruptions intro- 
duced by the vices and falfe refinements of 
civil foci^ty {b). That delicacy which is in- 
jured 

!o) Calves arc the dnly animals taken under our pe- 
iar care immediately after birth ) and, in confequcnce 
of then adminiftring to them the fame fort of phyfic that 
is given to infants^ and treating them in other refpcfls in 
the fame manner, it is probable^ that more of them die 
fgon after being born, than of all the other fpecies of 
animals, which we fee in the fame circumftances. See 
Ike Ctmparativi View of the State and Faculties of Man with 
tj^fit •f the Animal fVorldy p. 23.-*-^ It is, indeed, melan-* 
choly to think of the havock made among the human 
fpecies by the unnatural cujloms as well as the vices^ which 
prevail in poHflied fociettes. I have no doubt, but tha^ 
thecuftom, in particular, of committing infants, as foon 
as born, to the care o\ foJler-iiiDthers^ deftroys more lives 
than the fword, famine and peftilence put together. 

{V) The ingenious and excellent writer quoted in the 
laft note, obferves, that the whole clafs of difeafes which 
ar/fe from catching cold, are found only among the ci- 
vilized part of mankind, p. 51. — And, concerning that 
T a loft 
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jured by every breath of air, aud'&ftt xU^ 

tennefs of conftitution which is the cSqQ, of 
intemperance and debauchery^ were never in- 
tendea by the author of nature ; and it is 
imponfible^ that they (hould not lay die foun« 
dation of numberlcfs fufferings, and termi- 
nate in premature and miferable deaths.— 
Let us then value more the fimplicity and 
innocence of a life agreeable to nature ; and 
learn to confider nothing as favagenefs but 
malevolence, ignorance and wickednefi. 
The order of nature is wife and kind. In 
a conformity to it confifts health and long 
life ; grace, honour, virtue and Joy. BuC 
nature turned out of its way will always pu* 
nifli. The wicked Jhall not live out half their 
days. Criminal excefles embitter and cut 
fhort our prefent exijiencei and the highefl 
authority has taught us to expert, that they, 
will not only kill the body^ but ^tfouli and 
deprive of an everlasting existence. 

lofs of all our higher poweri which often attends the de« 
cline of life, and which is fo humiliating to human pride \ 
he obferves, that it exhibits a fcene iineular in nature^ 
and that there is the greateft reafon to oelieve, that it 
proceeds from adventinous caufes, and would not tabs 
place among us if we led natural lites, p. 62. 
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Note (A). Sec Queftion III. Page ii. 

LET E be any given expectation of life ; and 
i~- x^ will be the number of perfons 

alive at the end of x years, arifing from p pcrfons 
kft annually as widows, (or added annually ro a 
town or ibciety) at the a^e whofe eKpeSatim is E. 
The mammum^ therefore, is always pE— -». In Mr. 
J)e Mtnvre*s^Hfpotbe/ls^ E is always 4 the difference 
between the given age and 8 6. See the note page 2 , 
and the latter end of the note in page 37. See 
likewife the beginning of the Firft EfTay, and note 
XL) in this Appendix, where the inveftigation of 
this rule will be given- 
It will not be amifs to give the following ex- 
Umple of the application of' this rule. 

At the time of the commencement of the 
fcheme^ among the minifters and profelTors in 
Scotland, for making provifion for their widows^ 
it was neceflary, that a calculation (hould be made 
of the number of widows that would be upon the 
fcheme at the end of every year, till they came to 
a maximum^ on the fuppofition that, (agreeably to 
what particular enquiry had (hewn to have hap* 
pened for many preceding years,) 20 new widows 
vrould be left every year. In order to make this 
calculation, let 4 of the 20 widows be fuppofed to 
T 3 be 
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be nndcr 32 years of age when left-, tnd let 29 
be fiippofed their mean age. Let the fame num-^ 
ber be left between 32 and 39, and let 35 be their 
mean age -, between 39 and 47, and 43 -their mean 
ag^; between 47 and 57, ahd 52 their irtean agcj 
between 57 and the extremity of life, and 63 their 
mean age. The r:i^nnber in life together, to which, 
in 10 years, 4 widows left annually at the age of 
28 will grow, is, by the rule, (E being 29) 

V ^^ X 40, or ^6.53 The number alive at 

the end of 20 years, will be —* X 8o,or 66.2# 

At the end of 30 years, the nun>ber alive will b^ 
80 i of 40 years, 104.82; of 58 years 116-*'— • 
Thefe numbers, found in the fame way, for the 2d 
clafs, (E being 25.5), at the end of 10, 20, 3Qt40t 
and 51 years, will be 36. 7 — 64,31 — 84.7 — ^97.25-^ 

102 for the 3d clafis, (E being 2 1 .5} at the end 

of 10, 20, go, 40, and 43 years, 35'34-^6k4— ' 

7S. 1 3— 85. 6 — 86 For the 4th clals,^ (E being 

17) at the end of 10, 20, 30, and 34 years, 34.11- 

— 56.47—67 — 68 For the 5th clafs, (E being 

II. 5) at the end of 10, 20, and 23 years, 31.3— • 

45.2 — 46 The whole number, therefore, con- 

fiiling of all the ciaflfes, will come to a maximum 
nearly in 58 years ; and the totals in life, at the end 
of 10, 20, 30, 40, 50, and 58 years, will be 
173-37— 293.58— 364.83— 401.67— 418. 

Thcfe determinations fuppofe none to marry. 
Jn 10 years, from 1757 to 1767, I have becn'in^ 
formed, that but 9 widows married. Let us then 
fuppofe, that one^ widow of the firft clafs marries 
every year ; and let all that marry, be fuppofed 
tp continue, one with another, 5 years in widows 
hood before they marry, On thefe fuppofitions, 
5 the 
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the foregoing totals will, at the end of the fame 
periods of ygars, be 169.23 — 282 — 347-5 — 
380.47—394. 

Thefe calculations are made from Mr. De 
Moivreh HypotheCs. Had they been made ex- 
adly from Dr. Halleyh table, or any other of the 
Tabks I have given at the end of this work, ex- 
cept the London one, the refults would have been 
very nearly the fame.— It appears, that the pro- 
babilities of life, among thefe widows, are greater 
than thofe given by thefe tables. See the Laft 
Eflay, pages 263, 264 266, 270, &c. The 
cfieft of this muft be, to raife the maximum with- 
out fcnfibly increafing the numbers in life for the 
firft 20 or 25 years : and its tSzAmay be, to raife 
the maximum^ and at the fame time even to diminifl:i 
thefe numbers. 

Twenty-five years have now elapfed fince the 
commencement of this fcheme ; and the number 
of widows living every year have, in faft, corref- 
ponded to the laft numbers I have given, as nearly 
as could poffibly be .expedted in an affair of this 
nature. 
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end of two years. — ^ is the probability that a 
life, whofe complement is n, (hall continue two 

n — 3 n — 4. n — 5 

years, and =r + ■ + , , &c. is the va- 

» — 2r n — 2r* »— 2r* 

lue of a life two years older than the life whofe 
cxnnplement is n. And, therefore, (fince any num- 
ber *of years lefs than n may be fubftituced for two 
years) the firft rule given in this queftion is right. 
The lame procels, applied to joint lives, will 
demonftrate what is faid m the Scholium. 
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Note (B), Queftion VI. Page ai. 

LET r fignify the fum of i/. and its intcrcft^ 
. for one ^car. The value of a life, wh^fe 
complement is », being (by Mr. De MohN hn 
Amadtics^ 4th edition, page 14. and p. 100.) 

2zl + l=2 + !!l^ + 2:^, &c. theprdcnt«- 

mr nr^ nr^ nr^ 

lue <^ the remainder of it after two yeacs muit be 
;^ + ~^, &c. which is equal to i X 2=2 X 

»— 3 1 "—4 ■ »— 5 ft 
Now 1 is the prefeht value of i/. due at the 



Note 
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Notc(C). Sec Queftion VIL PagC22^ ^ 

..^ £T the complements of any two afligncd 
1 ^ Uycs be n m^m. The prefent value of the 
aril pbflible payment of an annuity tbl)(t'c^joyfeci 
by the life whofe complement is », provided mp 
Uvea continue 7 years, and*the life, whole complex 
mcnt is », furvives the other after that term, is.thft 
prdbabilky, that the life of the expeftanc fball 
continue 8 years, and the other life 7 years and 

then fail in the 8 th year, multiplied by ^, or by 

li difcounted for 8 years. — The pjrobabih'ty that 
the life of the exfeSlant fhall continue 8 years is 

. The probability thai the other life Ihall con- 



n 



tinue 7 years is . The probability that it fliall 

continue 7 years, and fail in the 8 th year, is 



2=2 X I— ^=^ = " . The probabUity, there- 

m tn — 7 m 

fore, that the life of the expeSlant (hall continue 8 
years^ and the other life 7 and fail in the 8th year, is 

21— X - i and the prefent value of the ficjl poflir 

ble payment of the annuity fuppofed, is — j- x -. 

See The Doflrine of Annuities by Mr. Simpfon^ 
p. 6 — 15, or his SeleB ExercifeSy p. 315, &c. ■ " p 
In like manner, the prefent value of the 2d pay- 
CpeAd at the end of the 9th year, may be found 

to 
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tobc-?X — ' X ! — --?» ^^ "S^ ^ «• 
and the prefent value of all the poflible payments, 

JLx— x- + 2=:2xi + 2=i^.x 2., &c. 

I s--*7 If f 7 
But this ferics is equal to ^ x -jp X -^ X 

—^ ^ -t-? ^ iJIIyr* ^ •-7 ^ i^-.7r' "^ 
« Ji — 8 I n—q 2 

-i., &c. Now=-xzi:; + =-;X;;;~, 

01—7 If— 7r w— 7 jf — 7r* "* 7 

&c. is the value of an annuity for a life feven 
years older than the expedant, after another life 
ieven years older than the life whofe complement 

is m — ' X ^ is the probability that both 

the afiigned lives (hall continue 7 years. And ~ 

is the value of lU due at the end of 7 years. The 
rule, therefore, given for folving this queftion, is 
right. 

This demonftration, as well as that in the laft 
note, is, for the fake of more eafe and clearnds^ 
applied to the hypothefis of an equal decrement 
of life. It does not, however, depend uponitj 
but may be applied to any table of obfervations. 



Note 
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Note (D). Queftion IX, Page 29. 

. , ' ' ■ • • f 

LET the complement of anv two afligned lives 
be n and m^ and tfie given term be /even 
years, as in note (C). The probability that tht 
former life (fuppofed to be the life in expectation) 
ihall laft 8 years, is, by Mr. De Moivre'% Uypo-» 

thefis, % and the probability that the latter 

8 
life (hall fail in 8 years, is - ; and the firfl: pay- 
ment of the annuity mentioned in this queftion, 
depends on the happening of both thcfe events, 

the probability of which is ^^^ X - . 
The prefent value, therefore, of the firft poffible 

paynoent of the annuity is -^ X - . In like 

manner ; the prefent value of the fecond poflible 
payment is ^^ x - ; and of all the payments. 






^T" X -* = — r X - H r X -; and — r X 

l = ^x| + "^x£. nc foregoing ft. 
ries, therefore, is equal to the two feries's - X 

ftr m TIT 73 nr* tn 
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I n — 7 Iff — 7 M — 8 I »— Q 

— + ==:: X -I-, &c. +prx£x -~x 

•1—7 » — 7H OT — 7 ^ * " ' 

=;r + ■ + ■ > &c. which u the very 

n — jr m — jr* n — 7H 

irule given for folving this quelHon, as will appear 

from ootcs (B) and (C). 



Not« 
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Notc(E). See thciSchcJliam tQ Queft. X. 

A CCORDING to the calculations, the time 
/j^ in which the firft yearly; payment of a rcvcr- 
nonary annuity becomes due, is the end oiP the year 
in which the event happens that entitles to itJTioW!^ 
ever little or much or the year may then happen to 
be unelapfed. And this, likewife, is the time 
when a rcverfionary yirw becomes due. Thofe who 
$:now how the calculations of the values of rcvcr- 
fions are inftituted, muft know this. But an an« 
nuity, the firft payment of which is to be made at 
the fame time with another payment of a fum in 
hand, fufficient to buy an equal annuity, is worth 
one year's purchafe more than the fum. For 
inftance. Reckoning interAl at 4 per cent, and r 
being i/. increafed by its interefl for a year, or 1.04^^ 

--!--; + -;, &c. = 25/. is the prefent value of 

an eftate of i/. per annum for ever. That is, it ia 
the value of it, fuppofing the firfl rent of it i$ to 

be paid a year hence. If the firfl rent is to be 

received immediately, or at the fame time with. 
another payment of 25/. it is worth one year's 

purchafe more, or equivalent to 26/. 1 have 

not found, that any of the writers on annuities and 
reverfions, have attended to this obfervation. Ic 
fuggcfls a corrcftion necefTary to be applied to the 
common folutions of feveral important problems : 
particularly to the2 ifland 22d in Mv.Simpfon's Trea^ 
iife op Annuities^ and the 26th, 27th, 3 2d, 33d, ^nd 
40th problems in his Sele£l Exerci/es •, and to all other 
problems of the fame kind in other writers. There 
5 , can 
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can be no grtat occafion for being more ocplicic. 
It will not, however, be amifs to add the following 

cknoonftration ; ■ ■■ - is theprefent probability 

that a life, whofe compleaient is n^ wiU fail in any 

■ ■ »■» 

one affignable year of its duration/ S X *V ^ 

+ —J &c. {m\ or the prcfent value of x/. per an- 

S 

num for n years, multiplied by - , is the prefeot 

value of the fum or legacy denoted by S, payable 
at the failure of the given life. Therefore, {n be- 
ing 56 ; the life 30 ; intereft 4 per cent. r= 1.04 •, 
the fum 25/.) the value of the expectation, by 
Mr. De Moivre^s hypothefis, is 9.919. 

Further^ The valMc of i/. to be received at the 
end of a year, provided the life whofe complement 
IS n fails, is the probability of the failure of the 
life multiplied by x/. difcounted ibr a year, or 

I — X -. In like manner; the value of x/. 

W f 

to be received at the end of 2 yearsj^ if the fame 

life fails in 2 years, is i — ^^ X 4- ' And, there- 
fore, the value of all the poffible payments of an 
cftate or annuity of 1/. for ever, to be entered 



upon 


after the 


given life. 


is 1 

f 


«— I 


-:+- 


&c. 




•II 


X ^.+ I 


n — -z 





APPENDIX. S87 

^, &c thttis,dieTilaeo£chelifefiibcnfied 

from the perpetuity ; or, in this ezamjde, 14^684, 
(clKvaloecrf^aUfcatgo) fobtraftcdfromas; thar 
■» ToiL J16. Bat 10.316 is 109.919, IB the &ine 
EKio wKh 104 to ioo» or 26 ta 25, agreeably to 
the rale in the fiiaffip 



Nate 
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Note (F.) Qucftion XIU. Page 44. 

WHEN I here call 48 the mean age of all mar- 
ried men, and 40 the mean age of married 
ivomen, I do not intend to fuppofe, that there are as 
many married perfons who exce«l chefe ages, at 
there are w ho fall fhort of them. It is likely that the 
latter are moft numerous ; and it is neceflary that 
this (hould be the cafe, to render the fuppoution 1 

make juft If all marriages commenced at 33 fbr 

the man, and 25 for the woman, one half of them 
would be diflfolved by the time the men were 50, 
and the women 42 ; for (by the Hypotbefis^ and 
alfo nearly by the BreJUm^ Nordncb^ and Ncrtbamp- 
ton ubles) there is an equal chance for the joint 
continuance of two lives, whofe ages are 25 and 
33, feventeen years. Forty-two and fifty then 
would be properly the mean ages at which widow- 
hood would commence ; meaning by thefe, ** the 
*^ ages on each fide of which equal numbers are 

** Irft widows and widowers." ^^But, tho' in this 

cafe half the marriages of every year would be dif- 
iblved in 1 7 years, they would not be all diflfolved 
in twice that time. So far would this be from 
happening, that about a 7th part would continue 
beyond twice 17 years; nor would it he ceriain^ 
that they would be all diflfolved till near the ex- 
tremity of the pofllble extent of life. Tho*, there* 
fore, an equal number of marriages would be dif- 
^Ived, or an equal number of widows and wt- 
dowers left iefore 50 and 42, "and afterwards^ yet 
the ages of the latter would, one with another, 
much more exceed 50 and 42, than the ages of 

the 
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the former (that is, of the widows and widowers left 
before 50 and 42) would fall fhort oA them. And the 
number of marriages alfo in the world, among per- 
fons of greater ages than thefe, would be much 

fewer than among perfons of leffer ages In other 

vords : the period, at which the marriage* that 
have been contraded are half diflblved, is not'thc 
period a; which the number of marriages conftahtly 
exifting is equally divided, but this period falls 
fome years fooner ; and the period 1 have in view,, 
falls in that part of the interval between thefe two 
periods, where the greater ages of the marriages 
on one fide, are juft ei^ough to compenfate (in fuch 
a calculation as that I have given) tlieir deficien- 
cies in number, compared with the number of 
marriages on the other fide. 

In fliOTt. Suppoie 35 marriages every year, 
between perfons 33 and 25. In i^ years there 
would be half as many in the world, as could 
poffibly arifc from fuch a number of yearly wed* 
dings. . In 17 years, half every fet would be ex- 
tinft. The expeSlation of every marriage would be 
49 year$5 by prob. 2 1 of Mr. De Moivre^s Treatife 
en Annuities^ or by the note p. 299 : that is, 
taking them all together, they would exift juft.as 
long as an equal number oifingle perfons, fuppofed 
to be fure of living juft 19 years, and no more; 
or, as long as an equal number of fingle perfons, 
all 48 years of age, fuppofed to be fubjeft to the 
common- laws of mortality. One with another, 
then, they will be all extin£t in 1 9 years : the 
marriages which continue beyond this term, tho! 
fewer in nunaber, enjoying among them juft as 
much more duration, as thofe that fall ftiort of it 
cnjpy Ufs. tVidcws^ th.i^n, at a rnedium, will com- 
iPicnce vyidowhood at 44 (that is, 25 increafed by 19) 

U years 
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years of age, and wUcwers at 52. The value?, t^T-c 
forr, of the lives of the former^ when they .jon.iipincc 
widowhood, will, one with another, be the fame '^'izh 
the value of a \ii\: at 44 ; or, jccko.iiiig ir.ierr:r.:T: 
4 p."! vent.) 12.5 years {.urchare, in prcrfcnt p::y- 
ment, (the annuity to begin at the cnci of a year); 
and their expectations of life will be 2 1 years, or hilf 
the difFcreiice between 44 and 86. The value of 
the lives ol the latter will be 10.92, and their ^x- 
pe£iation 17 years — The whole number of marriages 
conftantly exifting, which would refult from 
35 fuppofed to commence annually, would be 
19X35, or 665 •, and ^'^ years (the difference be- 
tween 33 and 86) would be the time in which they 

would incrcafc to this number The chance of 

furvivorfhip would be 69 to 53, by prob. i8th, 
Mr. De Moivre on Annuities \ that is, in 53 years, 
35 relids of -thefe marriages would be left every 
year, and the number of tvidczvs would be to the 
number of wido^u^ers^ as 69 to 5^ ; or 19.8 widazvs 
would be left annually, and 15.2 widowers. The 
tnaximfim of widows in life together, if none mar- 
ried, \TOuld be 21x19. 8, or 416; and they 
would incrcafc to this number in 114 years (qr 61 
years after the number of marriages had attained 
to a raaxif}mn)—'Tht maximuni of widowers wouldf 
be 15.2x17, or 258; and tHey would increafc 
to this number in 106 years. 

An eafy method may be hence deduced of folv- 

ing the queftion which occafions this note If 

the number of the members of the eftablifliment 
I have fuppofed, is 665, and the mean ages at 
which marriage may be dee/iied to commence are 
as and 33, 19.8 widows will (ithasjuft appeared) 
be left every year; and the values of their lives, 
when they commence widowhood, will be, one 
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with another, 12^ years purchafe. An annuity of 
20/. will, therefore, be worth, to each widow, 250/. 
and 19.8 fuch annuities muft be worth 4950/. 
which, confequently, is the annual income necef- 
fary for the fupport of the eftablifhment, the firft 
payment to be received immediately : or /. 7.44 
from each of the 665 members -, which anfwers 
nearly to the determination in page 44. 

In the Laft Eflay, p. 296, it has been (hewn, that 
oblervations determine the chance of furvivorfhip 
in favour of the wife in marriage, to be really fo great 
as 3 to 2 -, and in fome circumftances greater. I have 
alfo there obferved, that in order to account for this, 
from the difference of age between men and their 
wives, this difference muft be at leaft 1 2 years, and 
the mean ages of all who marry annually, muft be 
fuppofed to be about 23 and 35. In this cafe, 19, 
as before, will nearly be the expe5lation of all mar- 
riages. The mean age at which widows and wi- 
dowers will commence fuch will be 42 and 54. The 
number of annual marriages neceflary to keep up 
66§ marriages conftantly exifting, will be 2^. 
The number of widows left annually, by fuch a 
number of marriages, will be 21 ; and the values 
of their lives, at the time they commence widow- 
hood, will be 1 2,85 years purchafe by Table VI : and 
therefore, the whole artnual income neceffary for the 
fupport of the fuppofed eftablifhment, will be B^gjl. 
or an annual payment, beginning immediately, of 
/. 8. 1 1 from each member — The number of widows 
on fuch an eftablifhment will, in 63 years, grow, if 
none marry, to 462 •, and the number of widov/ers 

to 224. It may be depended on, that all this 

would happen as far as Dr. HalUf% table, or the 
tables for Norwich and Northampton^ exhibit the 
;rue (Iw of human mortality. 

U J5 Arnong 
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Among the minifters and profeflbrs in Scot* 
LAND, the number of married men being 667, or 
nearly that here mentioned, the number of annual 
weddinos has, tor manyyears, been at an average 32, 
and the number of widows left annually 20; and, 
therefore, the chance of furvivorlhip in favour of 
the. wife, as 20 to J2, or 5 to 3. See Effay IV, 
p. 269. This is not more dirierent, from the relults 
I have given, than might have been . expected ; 
>nd the chief reafon of the difference is, that the 
txptttdtiotts oi Jingle and joint lives am.ong the mi- 
niilcrs and their wives in Scotland, are greater 
than ihofe eivcn by Dr. Hallefs^ and the other ta* 
hies of observation—. — 1 hele tables give the ex- 
pectations of lives as they arc among the bulk of 
mankind in moderate towns. The expeftations 
of lives among the better fort of men, living 
nioftly in country villages and parifhcs, are much 
greater, Xhe fadl is, that among the minifters in 
Scotland^ the expeftation of a ftngle life at the age 
of 27, is three years and an half greater; and, 
confequently, of joint lives, above two years 
greater, than the fame expeftations by pr. HaUy*% 
Table. Ibid, page 264, 

i cannot help juft mentioning another remark 
here,— r — U may be obferved, that fuppofing no 
fecond marriages, and, at the fame time, that the 
odds for the woman's furviving in marriage is 3 to 
2, the number of widows iq the world would be 
double the number of ^ji'idowers. But it has been 
found, in faft, that the number of widows is five 
times the number of vvidowers. How this is to be 
accounted for, I have fliewn in the Eflay juft re« 
ferrcd to, page 270, 271, 
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Note (G). Queftion XIV* Page 48. 

LET r be I A iricreafed by its intcreft for oM 
year; / the given time or number of years 
tor which the aflurance is to be made j a^ b^ c^ &c. 
the probabilities taken out of a table of obferva- 
tions^ that the perfon whofe age is given fhall live 
1, 2, 3, &c. years J and P the probability that he 

Ihall live / years. Then -^ + -^ + ---7-, &c- 

(/_!)+_. -V __ + __&C. -;t- + 

■ i^ X - + -T + Aj &c. will be the exadb value 

r^ r r^ r^ 

of an annuity to be entered upon at the failure of 
the given life, provided it happens in / years. 
And the rule is nothing but this value expreffed 
in words. In a fimilar manner may be demon- 
ftrated the other rule for finding the values of 
aflurances, for a given time, on two joint livex, or 
the longelt of two lives. 
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Note ^^H>. Qucftion XV- page 56- 

LVT r tlgniiV as before-, S the given fam to 
t\r iliurcd ; / the given timcj N and n the 
nun-lxT ot the living in the table of obfcrvatioos, 
at ti;c ii'*c ot A and B rcfpeaivcly ; A, B, C, &c. 
a;\l A :\ *\ &:c. the number of the living in the 
ublc^ ac the end of i, 2, 3, &c. years from the ^cs 
of A JLid B ; D, L\ D, D, &c. and d, d, d, I, &c. 

t it 111 I n in 

the decrements of life in the table, at the end of 
\s ly u &c. years firom the fame ages. Then, by 
rvalbniiig in tl;c fame manner with Mr. Simpfon^ in 
}\ ; 1 6, &:c. ^V.V,? Excrdfa^ it will appear that S x 



:N.- 



i» ice. (;) = - X — + -J- + 



C.s ^ ^ S \Ui Da 

^. ^0. (.-: + --. X — 4--4, &C. (/). This 

is the cxaol .:r.'A\r to Qucflion XV. and the rule 
is as ixur an ai^roxlmaticMi to it as there is reafon to 

\:\ t!'C L.v.y :vr.r;nvT, retiuning all the fame fym- 
b.-ls, it in,:v b.- icv.rJ^ that the anfwer to Qucltion 



XVL is 
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iN/i/* 2iN«rJ 2N/i/+ 
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S Dd D+DHd D+D+Dxd 

S Dd Dd D? ^ 
&C.('/-l)+lNX-^+J^ + i2., &c. (-/;. 

D D+D D+D+D 

iamc with the cxcefs of the value of an annuity 
certain for a number of years lefs by one year than 
the given term, above the value of an annuity on 
the life of A, for the fame number of years ; rrom 
whence the reafon of the rule for folving this 
queftion, may be cafily difcovcred. 



U 4 Kate 



ti)6 APPENDIX. 

Note (I). Page 119, &c. 

LE T / be any given term of yeacs ; p the ra- 
lue of i/. due at the end of the given term-, 
A the value of an annuity certain for the fame 
term ; n the complement of a given life ; G the va- 
. lue for the given term, of two joint lives, both 
equal to the given life; (to be found by Queft.VI.)' 
F the perpetuity ; r, i/. increafed by its intereft for 
one year. 

Then A— GX«4-/X/>XP— AxPXrwillbc 
the prcfcnt value of 1/. 2/. 3/. &c. (/) payable at 
the end of i, 2, 3, &c. (/) years; but fubjed to 
failure when the given life fails. 

If fuch a courfe of payment is to begin im- 
mediately, and to be made at the beginning of 
every year, till /+i payments are made in / years; 
add to the preceding value, the value increafed by 
unity of an annuity on the given life for / years, 
found by Queftion VI. and the fum will be the va* 
lue fought. And this value, divided by the pre- 
fent value of what may happen to remain of the 
givrn life after / years, found by Queftion VI. will 
give the Jlanding annuity to which fuch a feries of 
incrcafing annual payments, beginning immedi- 
ately, will entitle, for the remainder of the given 
life after. / years. 

With the afliftance of this theorem, all that is 
faid in page 119, &c. may be inveftigated. It 
would be too tedious to enter into a more minute 
account. 



Note 
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Note (K). Page 149. 

LET /i fignify the difference between the con^U* 
menfs of the youngeft and the oldcft life in 
the body of Annuitants, here defcribcd, at the 
time they enter ; let S fignify the fum of thcfe 
€omflements ; n any given number of years not 

C J 

greater than -, and x the ratio of the whole 

22 

c X // 

number of Annuitants to . Then 

2 

xxd will be the number that will die the ifl: year; 

2(1 
^Xd-^- -- the number that will die the 2d year; 

o 



*X^+-^ +|i, 3d year; 
^X^+-g- + ^, + g7, 4th year; 

, , 8^/ , I2d . ltd . i6d , 

xxd+j- + -^ + -^ + gr> 5* year; 



2d 



and xxnd+n* — /;Xg + »— 2+»— 2l*X g;+»— 3 



, Ard , , Sd ^ 

+ n — 3Yx — + « — 4 + » — 4l* X^,&c. («) 

will be the whole number dying in n years. When 

n is greater than , this feries is greater than 

the whole number dying in n years; but in all 

other cafes it gives this number exaftly, fuppofing 

the probabilities of life to decrcafc uniformly.—— 

I In 
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In the prefent inftance, the youngeft life being 30^^ 
and the oldefl 5oy the two complements are 50 and 

26. S = 82. Jz:30.— =1230, And therefore ;cz: 

22422—27.1. Take » = 30 years, and the fore- 
going ieries will be 27. i x 900+318.2 + 7.242+ 

.164=33.214, which is a little greater than ihc 
whole number dying in 30 years, but at the fame 
time lefs than the whole number of Annuitants. 



Nptc 
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Note (L). See Eflay I. Page 169, 170, 
172. 

THE fum of the probabilities that any given 
lives will attain to the end of the ift, 2d^ 
3d, &c. years from the prefent time to the utmoft 
extremity of life (for inftance, ^4 + 4^ + %iy &c. 
to Vt — 22^ for lives of 40, by the hjpothefis) may 
be called their expeSation^ or the number of pay- 
ments due to them, as yearly annuitants. The fum 
of the probabilities that they will attain to the end 
of the ift, 2d, 3d, &c. half years (or, in the parti- 
cular cafe fpecified, 44. -m -t- f I + tt, &c, = 
V half yc2irsy or 22^ years) is their expectation ad 
half yearly annuitants. And the fums juft men- 
tioned of the probabilities of their attaining to the 
end of the ift, 2d, 3d, &c. moments (equal in the 
fame particular cafe to 23 years) is properly their 
txpe£lation of life^ or their expeSiatitm as annuitants 
fecured by land. 

Mr. De Mcivre has omitted the demonftrations 
of the rules he has given for finding the etKpeSta^ 
tions of lives, and only intimated, in general, that 
he difcovered them by a calculation deduced from 
the method of fluxions. See his Treatife on Annui^ 
ties^ page 66. It will, perhaps, be agreeable to 
fome to fee how eafily they are deduced in this 
method, upon the hypothefis of an equal decre^- 
ment of life. 

Let X (land for a moment of time, and n the 

complement of any "afligned life. Then -^^, ' 



con 



— ^ , &c, will be the prefent probabilities of its 
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continuing to the end of the ift, 2d, 3d, &c. mo- 
ments ; and ^^ the probability of its continuing 

to the end of x time. 2llf[ x x will therefore be 

n 

the fuxi$n of the fum of the probabilities, or of^n 
area reprelcnting this fum, whofe ordinaies are 

i^, and axis x.— The fluent of this cxpreflion^ or 

X , is the fum itfclf for the time sc j and this, 

when x^rty becomes ^n, and gives the expeSation of 
the afligned life, or the fum of all the probabilities 
juft mentioned for its whole poITible duration. In 

;;^ ^* 

like manner: fince — r- is the probability that 



-X 



two equal joint lives will continue a; time, — r^ x x 
will be the fluxion of the fum of the probabilities. 

The fluent \% x \ r , which, when nzzx^ is - 

or the expeftation of two equal joint lives.—*— 
Agam : fmce — '- X — is the probability that there 
will be a furvivor of two equal joint lives at 
the end of .v time, ^^^ x ~ x ;^ will be 

71 n 

"the fluxion of the fum 'of the probabilities 5 

and the fluent^ or ^ is (when xzzn) 4»> or 

the expeSlati&n of furvivorfhip between two equal 
lives y which, therefore,, appears to be equal to the 

expeSla- 
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ixpeSfationoi their joint' continnance. The tXfptGcz^ 
lion of two unequal joint lives, found in the fam« 



m m" 



way, is 7- , m being the complement of the 

oldeft life, and n the complement of the youngeft* 
The whole expectation of furvivorlhip is f- 

•^. The expeftation of furvivorfliip^ on the part 

of the oldeft is ^ j and the expeftation, X)n the 

part of the youngeft, is + a~* ^^ is«afy to 

apply this inveftigation to any number of joint 
lives, and to all cafes of furvivorfhip. 

It may be obferved, concerning the firft of the 
fluents here given, that it cxpreffes not only the 
expe^ation of a given life for the time x, and 
therefore its whole expectation when x:=zn^ but 
likewife, the number of perfons alive, to which one 
perfpn added annually to a fociety, at a given age, 

will increafe in 9C time. —Thus : Suppofc one 

annuitant, whofe age is 28, (and whofe complemeni 
of life, therefore, is 58, or expeSation of life 29J 
to come upon a fociety every year •, the number of 
annuitants alive, deduced from hence, will, in x 

ycarsj-be x — , or 9—^ ^^ and,there- 

\ 4x29' 4+29 

fore, the number of annuitants alive, deduced in 
the fame time from p annuitants left annually at 

the fenie age, will be ^ ^ ^^~^ xpx. In like 

° 4x29 

x^ x^ 
manner, the 2d fluent, or -^ h ^^ gives the 

number 
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number of marriages in being together, that will, 
in X years, grow out of o?:e yearly marriage, be- 
tween perlbns of equal ages, whofe complement of 
life is n. If they are of unequal ages, and the com- 
plement of the oldeft life is tn^ and of the youngeft 

w, this number will be -^ ^^ — ^^ -j-y. And 

if the number of years is required, in which any 
given number of yearly marriages, between men 
and women at giyen ages, will increafe fo far as 
to be in any given proportion to the greateft num- 
ber that can poffibly grow out of fuch marriages, 
this exprellion muft be made equal to the expeHa- 
ticn of the joint lives, or of each marriage, multi- 
plied by the fradlion expreffing the given propor-» 
tion ; and the root of the equation will be the an- 
fwcr. Thus : it may be found, that one marriage 
every year, between perfons 33 and 25 years of 
age, would in 10 years increafe to 8.35; in 15 
years, to 11.38 -, and in 53 years, to 19, or their 
greateft poflible number : and, confequently, that 
35 fuch yearly marriages would, in 10 years, in- 
creafe to 292 ; in 15 years, to 398 •, and in 53 years, 
to 665.— —And if it is enquired in what numbep 
of years 35 fuch yearly marriages would increafe 
to half the number in being together, poflible to 
be derived from them, the value of ^, in the cubip 

equation • + ^= 2-xh muft 

be found ; which, in the prefent inftance, is nearly 
12. 

I have, in fome parts of this work, had occafion 
to make fuch deduftions as thefe. See note (A), 
p. 277 ; and note (F), p, 288 j and Qucftions III. 
andXlIL ^ 
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Note (M). Eflay IL Page 226. 

ET r fignify i/, incpeafed by its intcreft for 
y one year. 

V the PERPETUITY. 

n the difference between the age of the youngcft 
life, and 86; or its complement. 

m the complement of the oldeft life. 

P the value (in Table II.) of an annuity certain 
for m years. 

And the exadl value of any two given joint lives, 
according to the hypothefis of an equal decrement 



of life, will be ¥•—"■"7" x» — m—2v — ix J^ 



V+i ^ P 

n 

-^ 2v. Example : 

Let the ages be 27 and 38 ; and the rate of in- 
tf reft 4 per cent. Then « 13 59. i» =: 48. V rz 25. 
P=:ii.i95. n — w — 21; — 1 = — 40. n — m — 

P 

2v — iX-+2'y = 50 — 17.6601=32.340. And 



V+i P ^^ 

X»— /»— -2'y^iX;r+2':^ = 25— 41 



m 



X 32.340== 10.748, the value of two joint lives 
whofc ages are 27 and 38. 



^otc 
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Note (N). Eflay III. Page 232. 



IT is plain, that the purchafer of A*s right, as. 
dated in the firft of the qucftions^ to which this 
note refers, cannot get into poffeflion, till the year 
M^hen A and B fhall be both dead *, nor then, un< 
Icfs A happens to die laji. Now, fuppofing the 
common complement of life n ; the probability 
that A and B (hall be both dead at the end of the 

firfi year, and A die laft, is i-— -^^ x i 



n n 

% 2 2n in 2«* * 

manner, the probability that they fhall be both 
dead at the end of the 2d, 3d, &c, years, and A 

furvive,is ^: ^— 

2 2n 2n 2H'- 2 2« 

«~3 . ^~3l 



^■^ +•— 4-j &c. The trefenl vzluQy therefore, 

2« 2«* ^ "^ ' ' 

of the ift, 2d, 3d, &:c. rents of the reverfionary 

rt . I n — I n — I , « — ri- I n — 2 

Cftateis }r , — 

2r 2nr 2nr 2nr 2r^ 2nr^ 

»— 2 . ti—tS'' I n^"^ «-- 3 yz-— 3> ^ 

a«r* 2« V ir* 2;;r^ 2wr5 2«V3 

SiippoGng r to fignify 1/. increafed by its intereft 

for a year •, and the eftate to be i/. per annum. And 

the fum of thefe terms continued in infinitum^ is the 

value required, But V—^-A ;>&c. \sbatf 

* 2r 2r* 2r^' 

the 
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the perpetuity. And ^^=^ + 2zi _ «Eil' + 

2«r* 2«r* 2«V* 2«r^ 2w^ 2«V2 ' 
is half the value of the joint lives, fubtraded from 
i^^ the fum of the values of the two Jingle lives ( 
that is, half the value of the longeft of the two 
lives. 

A fimilar demonftration may be applied to the? 
ether quedion. 



Note 
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Note (O). E% IV.. Page 262. 

LET r be i/. increafed by its intcrcft: for oni' 
year. 

Let S rcprcfent any given interval of time, of 
Dumber of years, during which the decrements of 
life in a table of obfervations continue equal. 

a the number of the living in the table at the 
beginning of the firft year of that interval. 

^ the number of the living in the table at the 
beginning of the year immediately following the 
fame interval. 

P the value of an annuity certain for S years. 

p the value,in Table I. of i/. due at the end of 
S years. 

Q^the value, in Table VI. of an annuity for the 
life of a perfon whofc age wants S years of 86. 

N the value, in ftridJ; agreement with the given 
table of obfervations, of an annuity on the life of 
a perfon whofe age is S years greater than the age 
at which the interval of equal decrements begins^ 
Then 

Q^+-X P — Q^will be the value, according 

to the table of obfervations, of an annuity for S 
years, on a life of the fame age with that at whicb 
the interval of equal decrements begins. And 

^ * ZIZZ 

Ct+ J X P — Q^+pN will be the value of an 

annuity on the whole duration of that life. 

WJien S reprefcnts one year, Q^vanifhes, and the 

laft expreffion becomes — x 1 +N v which is the 

3 - ruk 
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tule for finding, from the value given of zhy Hfe^ 
the value of a life one year younger. 

Thefe Theorems fave much labour in calculat- 
ing the values of life-annuities from tables of ob- 
fcrvations. 

The firft of them, with its inveftigation, may 
be found in page 341, 3d edition, of Mf. De 
Moivre*s Tfeattfe on the DoSrine of Chances. But it 
is neceffary to obferve, that the direftion Mr. De 
Moivrc has given for finding the value of Q is 
wrong. In cbnfequence of calculating agfecably tp 
this diredion, he gives the value of a life at the age 
of 42, by !>. Hallef% table, greater than the value 
of the fame life by his own hypothefis •, whereas, it 
is evident, that the probabilities of living after 42, 
being all along lefs in Dr. Hallef^ table, than in the 
hypothefis, the value of the life muft be alfo lefs. 

The mathematical reader may eafily fatisfy him- 
felf, that the value of O ought to be taken from 
Table VI. as I have direS:cd. 

An eafy and accurate method of finding the 
Values of fingles lives, agreeably to any given table 
of obfervations, is given by Mr. Dodfon in his 
Mathematical Repofitor)\ vol. II. page 161. 

There is alio in Mr. SimpfotCs SeleSl Exercifes^ 
p^ge 275, a very eafy rule for approximating to 
the values of fingle lives, according to Dr. HalUf^ 
table. But this rule mull not be depended on j 
for I- have found it 4 a year's purchafe, and fome- 
times three-quarters of a year's purchafe wrong. 

To prevent the danger of miftaking the Theo- 
rem I have given, 1 have thought proper to 
fubjoin the following example. 

Let the table of obfervations be the Brrjlaw Ta- 
ble, or Table III. The value of a life at 78, by this 
X 2 Tables 
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Table, is^^+ ^ + ^, &c. to the end d? 

life. The number of terms in this fcries being 
fmall, it may be eafily found to be 3.514, fuppot 

ing intered at \fer cent, and - s ;i , -^f &c. be- 
ing the values, in Table I. of i/. at the end of 
I, 2, 3, &c. years. ■ ■From 78 to 74 the decre- 
ments of life continue equal^; and therefore 8=4. 
tf rr 98. * = 58. P = 3.6298, by Table II ; /> =t 
.8548, by Table I; Qj= 1.406, by Table VI ; 

N=r 3.514. P — CL+/>N = 5.227; andQ^+ ^ 



X t" — Qj+ ^N = 4.500, or the value of a life at 

74- 

From 74 to 70 there is another interval of equal 
decrements; and, by a like eafy operation, the 
lvalue of a life at 70 will be found 10 be 5595. 



TABLE 
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TABLE I. 

The prefent Value of i/. to be received at tl^e end 
of any number of years, not cjtceeding loo ; 
difcounting at the r^tes of 3, 3^, 4, 4-J1 5 ^"d 
6 per cent, compouad intcrett. 



I 

2 

3 
4 

I 

1 
8 

9 
10 

11 
12 

n 

'4 

\i 

"7 
18 
19 
20 

21 

22 

^5 
26 

28 
29 

3^ 


3P"Cr. 


^ipeiCt. 


4 f«f cl 


4ipttCu 


5 pci CU 


6 pef Ct. 


.970874 
,942596 

.915142 
,888487 
,862609, 
,837484 
,813092 
.7S9409 
,766417 
.744^94 


,966184 

.933511 
,901943 
,871442 

*^4'973 

,813501 

,785991 
.759412 

»71373V 
,706^919 


,961538 
,924556 
,888996 
,554804 
,82^927 

,790315 
,75^918 

•750690 
.702587 

,6755^4 


,956938! 

*9i573o 
,876297 
,838561 
,802451 
,767896 
,734828 
,70318s 
,672904 
1643928 


952381 
,907029 
,863838 

,S2170S 
,783526 
,746215 

,7Jo6Si 
,676839 
,644609 
.613913 


^943396 
,^89996 

>S396*9 
,79^094 
.7473 ?i^ 
,704361 
,665057 
,627412 
,591898 
.S5S395 


,722421 
,701380 
,68095 ' 
,661118 
,641862 
,623167 
.605016 

iS8739J 
,1^70380 

,553676 


,684946 
,661783 
,639404 
,617782 
,596891 
,576706 
.557*04 
.538361 
.520156 
,502566 


,649581 
,624597 
160Q574 
»577475 
^^^^^^^ 
-53390S 

.513373 
,493628 
,474642 
.456387 


,616199 
,589664 
> 564272 

>5I9973 
f 5 1^7=^0 

,494469 
,473176, 
,45^800 
433302 
41^6^3 


,584679 
,556837 
.530321 
,505068 
,481017 
,458112 
436297 
4155*1 

.395734 
,376889 


.526788 

496969 
,468839 
,442301 
417265 
,393646 

071364 
050344 

030513 
,311805 


^537549 
.52-S93 
,506692 

p49'934 
477606 

.46369s 
,45*iSg 

.437077 
,42.^346 

,4(1987 


*485S7i 
,46915 1 

,453286 
'457957 
4*3 H7 
,408838 
,3950J2 

.3^1654 
,368748 

.55627S 


,4388341 
,4:^1955 
,405726 
,390121 

,375^17 
,360689 

,346817 
.333477 
,320651 

.308319 


.3967S7 
,379701 

.36335" 
*3477»3 
^332731 
.318402 

130469" 
,25^1571 

,2790i5 
,267000 


,358942 
341^^0 
.3?557i 
,31006^ 
,295303 
,281241 
,267848 
,255094 
,242945 
,231377 


,294155 
,277505' 
,261797 
,246979 
.232999 
,219810 
,20736s 

,i9>6jo 
,184557 
,1741*0 


09^7987 
3S3317I 


.344230 
,331590 


,206460 
:,28505.8 


,255502 
•M4500J 


,220359 
,209866 


.1643551 

.154957- 



Xa 
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TABLE I. Continued. 



SfcrCt. sipcrCc. 



377026 
,366045 

•3149^3 

»3»S7S4 
.306557 



,297628 
,288959 
,280543 

•27^372 
•264439 
•256757 

,249*59 

,241999 

»23.|95C 
,228107 



,221463 
,215013 

,208750 
,202670 
,196767 
,191036 

.«S5472 

,180070 
,i?4«25 
»»69733 



, 1647^9 
,15(5990 
,K535C 

,Ic;OCC'' 

.14641 3 
,147.149 
, 131^009 
»i339"9 

12629-: 



321343 
310476 
;99g-~ 

239^33 



'/^5^ 



0502 
2CI4I3 
-5257^ 



244031 

2357:9 
227806 

220IC2 

212659 

20^468 

198520 

I91806 

18532c 

179053 



172098 
167148 
16 1496 
156035; 
150758 
14566c 
UO734 

'35975 
'5'377 
126934 



122642 
1 18495 
114487 
1 1 c6 1 6 
:o6<S75 
1 03 26 1 
^99 "6p 
C9(>39: 
097/150 
019956 



4 per Ct. 4I per Ct. 



2:4-94 
263552 

2 5 34 « 5 

243669 

234297 

216 J2I 

208289 



2OC278 

92575 
85168 
78046 
7II98 
64614 
58283 

52193 
46341 

40713 



35301 
30097 
25093 
20282 
I5&56 
1 1207 
06930 
028.7 
098963 
09506c 



orvi404 
087889 
,084508 
C8125S 

C78133 
075128 
072258 
069460 
066788 
064219 



233^7* 
223596 
214254 
205028 
196199 
187750 
179605 
171929 



164525 

'5744^ 
1 50663 

H4173 

1379^4 
132023 

126538 

1 20898 

1 15692 

110710 



105942 
101380 
097014 
092837 
088839 
085013 
081353 
077849 
074497 
071289 



068219 
065281 
062470 
050780 
057206 
054742 
052385 
050129 
047971 
045905 



5 per Ct. 6 per Ct. 



^99873 

"90355 
181290 

172657 
164436 
156605 
149148 
142046 



135282 
128840 
122704 
116864 
111297 
105997 
100949 
096142 
091564 
087204 



083051 
,079096 
075330 
071743 
068326 
,065073 
061974 
059023 
056212 
053536 



050986 
048558 
046246 
044044 
041946 

039949 
038047 
036235 
034509 
032866 



,146186 
.»379«2 
.150105 

,122741 

»««5793 
,109239 

,103056 

,097222 



»09i7i9 
,086527 
,081630 
,077009 
,072650 
,068538 
,064658 
,060998 
,057546 
,054288 



,051215 
,048316 
,045582 
,043001 
,040567 
1038271 
,036105 
.034061 
>032i33 
.030310 



,028598 
,026989 
,025453 
,024012 
,02^653 
.021370 
,020161 
.019020 
017943 
016927 
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3 pcf Cc. 


3^ per Ct. 


4 per Ct. 


4i P" Cl 


5p.rCt. 


6 per Ct. 


,122619 


^086943 


^061749 


,04392s 


,031301 


,0!59^ 


72 


*i 19^47 


,084003 


i^'SQS?! 


* 042 03 7 


,029811 


,015065 


i 73 


.n558o 


,oSil6l 


,057091 


,040226 


,028391 


,014212 


74 


1M2214 


.07i?4i8 


,054^95 


>Q3849+, 


,027059 


,013408 


^1 


,108945 


,07^^766 


.052784 


,036836 


,02575^ ,012649! 


76 


1,105772 


,0^3204 


,050754 


,035250 


,024525 


,011933 


77 


,105691 


,070728 


,048801 


,033731 


.0^3357 


,011258 


7S 


,0997^0 


,068336 


,046924 


.032280 


,022245 


,010620 


79 


,096796 


,066026 


,045120 


,030890 


,021186 


,010019 


80 
81 


»<:^93977, 


|0«^379J 


*H33»4 


^0:95 59 


.020177 


,009451 


,oqi24o 


^061656 


-041716 


,028287 


,019116 


,008917 


Sz! 


,cSS;8^ 


,059551 


,040111 


.027068 


,018501 


,008412 


% 


,oS6oo2 


'^?7?33 


,038569 


.025903 


,017430 


,007936; 


84 


,0834.97 


.05559a 


,037085 


,024787 


,016600 


,007487 ' 


S5 


,081065 


.05371Z 


,035659 


,023720 


,015^09 


,007065 


g6 


1 078704 


,051896 


»oj4287 


P022699 


,015056 


,006663 


87 


,0764.12 


»o5oi4i 


,031968 


.021721 


pOH339 


,006286 


ys 


t074j86 


.048445 


,031700 


^020786 


,013657 


,005930 


^^9 


,072027 


,046807 


,030481 


,019891 


,013006 


,005595 


90 
91 


,069928 


,045224 


,029309 


,019034 


,012387 


,005278 


,067891 


,043695 


♦0281.32 


,018215 


,01x797 


.004979 


92 


.065914 


•042217 


,017098 


,017430 


,011135 


,004697 


93 


P063994 


,0407^9 


,026055 


,016680 


,010700 


,004432 


94 


,062130 


,039410 ,025053 1 


,015961 


,010191 


,0041811 


9S 


^0603^0 


,03^077 


,024090 


,015274 


,009705 


1OO3944 . 


ot 


,058563 


,056790 


,033163 


»oi46i6 


,009243 


,0037211 


97: 


,056^58 


,035546 


,022272 


,013987 


,008803 


,003510' 


98 


.055202 


**34344 


,021416 


,013385 
,012808 


,008384 


,003312 


99 


,053594 


,033181 


,020592 


.00795^ C 


,^03124 


ICO 


,0,-2013 


,032060 


,019800 ,Ol2IC7 1 


,0O^6OA 


,OOJ0C7 



^i 
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APPENDIX. 



TABLE II. 

The ^fent Valae of an Annuity of One Pound, 
^r any Number of Years not exceeding loo, 
atthefeveral Rates of 3, 3f, /^, 5, and 6^ 
per Cent. 



Ye. 
I 


SpcrCt. 


3|perCt. 


4 per Ct. 


S pcF Ct. 


6 per Ct. 


.9708 


.9662 


•9615 


-9523 


. -9433 


2 


^•9133 


1.8997 


1.8860 


1.8594 


1.8333 


3 


3.8286 


2.8016 


2.7750 


2.7232 


2.6730 


4 


3.7170 


3-673' 


3.6298 


3-5459 


. 3-4651 


5 
6 


4.5797 


4-5'5' 


4-45 '8 


4.3294 


4-2*23 


'5-4971 


5.3286 


5.2421 


5-0756 


4.9' 73 


7 


6.2362 


6.1 145 


6.0020 


5.7863 


5.5823 


S 


7.QI96 


6.8740 


6.7327 


6.^632 


6.2097 


9 


7.7861 
8.5302 


7.6077 


7.4353 


7.IP78 


6.8016 


16 
II 


8.3166 


?.II08 


7.7212 


7.3600 


9.2526 


9.0015 


8.7604 


8.3064 


7.8868 


12 


9.9540 


9.6633 


9.3850 


8.8632 


8.3838 


13 


10.6349 


10.3027 


9.9856 


9-3935 


8.8526 


H 


11.2966 


10.9205 


10.5631 


. 9.8986 


9.2949 


15 
16 


» 1-9379 


11.5174 


11.1183 


10.3796 


9.7122 


12.5611 


12.0941 


11.6522 


10.8377 


10.1058 


»7 


13.1661 


12.6513 


12.1656 


11. 2740 


10.4772 


iS 


'3-7535 


13.1897 


12.6592 


11.6895 


10.8276 


»9 


14-3238 


13.7098 


^Z-^239 


12.0853 


11.1581 


20 
21 


14.8774 


14.2124 


iS'59°3 


12.4622 


11.4699 


15.4150 


14.6980 


14.0291 


12.8211 


11.7640 


22 


1.5-9389 


15.1671 


14-45" 


13.1630 


1^.0415 


23 


16.4436 


15.6204 


14-8568 


13.4885 


'2.3033 


24 


'6.9355 


16.0584 


15.2469 


13.7986 


12.5503 


25 


I7;«4i3^ 


16.4815 


15.6220 

'.■■".■■. \ ■■■ 


I14.0939I12.7833I 



APPENDIX. 
TABLE II. Continued. 



S^3 



bpcrCT 



ire. 

Te 

27 
28 
29 

Jl 
31 

34 
J5 

37 

38 

39 
40 

41 
4i 
43 
44 
45 

47 



3 per Ct. 



49 
Jo 

51 
5? 
53 
54 
55 



17.8768 
18.3270 
18.7641 
19.1884 
19.6004 



20.0004 
20.3887 
20.7657 
21.1318 

21.4872 



21.8322 
22.1672 
22.4924 
22.8082 
23.1147 



23.4124 
23.7013 
23.9819 
24.2542 
24.5187 



3tper».-i. 



247754 
25.0247 



48I25.2667 
25.5016 

257297 



16.8904 
17.2854 
17.6670 
18.0358 
18.3920 



18.7363 
19.0689 
19.3902 
197007 
20.0007 



20.2905 
20.5705 
20.8411 
21.1025 
21.3551 



21.5991 
21.8349 
22.0627 
22.2828 
22.4955 



4. per Ct. 



15.9827 
16.3295 
16.6630 
16.9837 
17.2920 



17.5884 

^7-8735 
18.1476 

18.4III 

18.6646 



18.9082 
19.1425 
19.3678 
19.5844 
19.7927 



5 per Ct. 



14.3751 
14 6430 

14.8981 

15.1410 

15.3724 



15.5928 
15,8026 
16.0025 
16.1929 
16.3741 



19.9930 
20.1856 
20.3707 
20.5488 
20.7200 



25.9512 
26.1662 

26.3749 
26.5776 

26.7744 



22.7009 
22.899^ 
23.Q912 
23.2766 
23-4556 



23.6286 

23.7958 

23.9573 

24.1133 
24.2641 



20.8846 
2*1.0429 
2I.195I 
2J.3414 
21.4821 



16.5468 
16.71 12 
16.8678 
17.0170 
17.1590 



17.2943 
17.4232 

17.5459 
17.6627 

17.7740 



17.8800 
17.9810 
18.0771 
18.1687 
18.2559 



I3.OD3I 
13.2105 
13.4061 

^2^5907 
13.7648 

13.92^0 
I4.084Q 

I4.i302 
14.3681 
14.4982 



14.6209 
14.7367 
14.8460 
14.9490 
15.0462 

15.1380 
15.2245 
15.3061 

^5-3831 

15.4558 



21.6^174 

2^-7475 
21.8726 

21.9929 

22.1086 



18.3389 
18.4180 
18.4934 
18.5651 
i8'^3S4 



i5'5243 
15.5890 
15.6500. 
15.7075 
15.761^ 

15.8130 
15.8613 
15.9069 

1 5-9499. ' 



3^ 



APPENDIX. 
TABLE II. Continued. 



56 


3perCt. 


3}- per Ct. 


4 per Ct. 


jperCt. 


6 per Ct. 


26.9654 


24.4097 


22.2198 


18.6985 


16.028S 


57 


27.1509 


24.5504 


22.3267 


18.7605 


16.0649 


58 


27-3310 


24.6864 


22.4295 


18.8195 


16.0989 


59 


27.5058 


24.8178 


22.5284 


18.8757 


1 6. 1 3 1 1 


60 
61 


27-6755 


24.9447 


22.6234 


18.9292 


16.1614 


27.8403 


25.0674 


22.7148 


18.9802 


16.1900 


62 


28,0003 


25.1859 


22.8027 


19.0288 


16.2170 


6.? 


28.1556 


25.3004 


22.8872 


19.0750 


16.2424 


64 


28.3064 


25.4110 


22.9685 


19.1191 


16.2664 


65 

66 


2S.4528 


25.517^ 


23.0466 


19.1610 


16.2891 


28.5950 


25.6211 


23.1218 


19.2010 


16.3104 


67 


28.7330 


25.7209 


23.1940 


19.2390 


16.3306 


68 


28.8670 


25.8173 


23.2635 


^9^752 


16.3496 


69 


28.997J 


25.9104 


23.3302 


19.3098 


16.3676 


70 
71 


29.1234 


26.0004 


23-3945 


19.3426 


16.3845 


29.2460 


26.0873 


23.4562 


19-3739 


1 6.4005 


72 


29.3650 


26.1713 


23.5156 


19.4037 


16.4155 


73 


29.4806 


26.2525 


23-.5727 


19.4321 


16.4297 


74 


29.5928 


26.3309 


23.6276 


19.4592 


16.4431 


75 
■76 


29.7018 


26.4067 


23.6804 


19.4849 


16.4558 


29.8076 


26.4799 


23-73»i 


19.5094 


16.4677 


77 


29.9102 


26.5506 


23-7799 


19.5328 


16.4790 


78 


30.0099 


26.6190 


23.8268 


19-5550 


16.4896 


79 


30.1067 


26.6850 


23.8720 


19.5762 


16.4996 


80 
81 


30.2007 


26.7488 
26.8104 


23-9153 
23.9571 


19.5964 


16.5091 


30.2920 


19.6156 


16.5180 


82 


50-3^05 


26.8700j23.9972 


19-6339 


16.5264 


83 


30.4665 


z6.92ys 24.0357 


19.6514 


16.5343 


84 


30.5500 


26.9831 24.0728 


19.6680 


16.5418 


85 


30.6311 


27.0368 24.1085 


19.6838 


16.5489 



APPENDIX. 
TABLE II. Continued. 



*%? 



86 

87 
88 
89 
80 

9» 
92 
93 

94 
95 

96 

97 
98 

99 
100 


3 per Ct. 


aiperCt. 


4.pir C. 


SpcrCt. 


6 per Ct. 


30.7098 
30.7862 
30.8604 

30-9324 
31.0024 


27.0887 
27.1388 

27.1873 
27.2341 
27.2793 


24.1428 

24.1757 
24.2074 
24.2379 
24.2672 


19.6988 
19.7132 
1^.7268 
19.7398 

19-7522 


16.5556 
16.5618 
i6.56y8 

16.5734 
16.5786 


31.0703 
31.1362 
31.2002 
31.2623 
31.3226 


27.3230 
27.3652 
27.4060 
27-4454 
27-4835 


24.2954 
24.3225 
24.3486 
24-3736 
24-3977 


19.7^40 
19.7752 
19.7859 
19.7961 
19.8058 


16.5836 
16.5883 
16.5928 
16.5969 
16.6009 


31.3812 
31.4380 

31-4932 
31.5468 

31-5989 


27.5203 

27-5558 
27.5902 
27.6234 
27-6554 


24.4209 
24.4431 
24.4646 

24.4852 
24.5050 


19.8151 
19.8239 
19.8323 
19.8403 
19.8479 


16.6046 
16.6081 
16.6114 
16.6145 
16.6175 



jffi APPEND IX 

TABLE III. 

Shewing the Probabilities of the EHiration of 
Life, as deduced by Dr. HaJ/ey from Obferva-^ 
; tions on the Bills of Mortality of Biieslawj 



A|« 


Pcrfoai 
living* 


Deer. 1 
af Lite. 

i45 


Ap.. 

31 


(Vrfooi 
liiini. 


Qeer. 
of Life. 


Agn 


PerfoB!. 
Irving. 


Deti. 
of Lif, 

10 . 


I 


1000 


523' 


8 


61 


232 


2 


855 


57 


32 


515 


8 


62 


222 


10 


3 


798 


38 


33 


507 


8 


P 


212 


10 


4 


760 


28 


34 


499 


9 


6+ 


202 


10 


5 


732 


22 


35 


490 


9 


65 


192 


»o, 


6 


710 


18 


36 


481 


9 


66 


182 


*°r 


7 
V 8 


692 


12 


37 


472 


9 


67. 


17ft 


10 


680 


10 


38 


463 


9 


68 


162 


10 


1 

• 9 


670 


9 


39 


454 


9 


69 


»5?. 


JO 


' to 


661 


8 


40 


445 


9 


70 


142 


II 


^11 


653 


7 


4» 


436 


9 


7» 


131 


n 


;i2 


646 


6 


42 


427 


10 


72 


120 


II 


13 


640 


6 


:'43 


417 


10 


73 


109 : 


II 


14 


634 


6 


44 


407 


10 


74 


98 


10 


15 


628 


6 


45 


397 


10 


75 


8S 


10 


i6 


622 


6 


46 


387 


10 


76 


78 


10 


''7 


616 


6 


47 


377 


10 


77 


68 , 


10 


i8 


610 


6 


48 


3^7 


10 


78 


58 


9 


ii9 


604 


6 


49 


357 


II 


79 


49 


8 


20 


.598 


6 


50 


346 


II 


80 


4J 


7 


2 1 


59^ 


6 


51 


335 


i( 


81 


H 


6 


22 


5B6 


7 


5^ 


324 


n 


82 


28 


5 ,: 


23 


579 


6 


53 


313 


I) 


83 


23 


4 : 


?4 


573 


6 


BA- 


302 


ID 


84 


»9 


4 


25 


567 ^ 


7 


SS 


292 


10 


85 


15 


4 


26 


560 


7 


56 


282 


10 


86 


II 


3 


27 


553 


7 


5? 


272 


10 


87 


8 


3 


laS 


546 


7 


5S 


262 


10 


88 


5 


2 


25 


539 


8 


59 


252 


10 


89 


3 


2 


JO 


53^ 8 


60 242 


10 


90 


I 


X 


L_ 




\ 


V ' 


I [ I 





Z}7 



APPENDIX. 

T A B L E IV. 
Shewing the Probabilities of Life at North- 
ampton. See page 255, 256. 



. Prrfoni 


Deer, 


.^^ iPtffoni 


Deer, 


A...«;*'"''«™ 


D«r." 


Api. 


living. 


efLifc.l 
300 


Ago. 

31 


llViRfi. 


of Life. 


*«*' I living. 


of Life. 


D 


1149 


428 




62 (187 


8 


t 


849 


127 


32 


42 1 




63 


179 


8 : 


2 


722 


50 


33 


414 




64 


171 


8 


3 


672 


26 


34 


407 




65 


163 


8 


4 


646 


21 


35 


400 




66 


^55 


8 ' 


5 


625 


16 


36 


393 




67 


147 


8i 


6 


609 


i3 


37 


386 




68 ; 


^39 


8 > 


7 


B9^ 


10 


38 


379 




69 


*3» 


8 


8 


5B6 


9 


39 


372 




70 


123 


8 


9 


57? 


7 


40 


3^5 


8 


71 


"5 


8 


10 


570 


6 


41 


357 


8 


72 


J 07 


8 


ti 


564 


6 


42 


349 


8 


73 


99 


8 ■ 


12 


558 


5 


43 


341 


8 


74 


9^ 


8 


»3 


553 


5 


44 


333 


8 i 


75 


83 


8 


14' 


548 


5 


45 


325 


8 , 


76 


75 


8 


15 


543 


5 


46 


317 


8 


77 


67: 


7 


\S 


538 


5 


47 


309 


8 


78 


60 


7 


}7 


533 


5 


48 


301 


8 


79 


53 


7 ; 


18 


528 


6 


49 


293 


9 


80 


46 


7 


19 


522 


7 


50 


2S4 


9 


81 


39 


7 


20 


5^5 


8 


51 


275 


8 


82 


32 


6 


21 


507 


8 


52 


267 


8 


83 


26 


5 


22 


499 


8 


53 


259 


8 


84 


21 


4 


23 


491 


8 


54 


25* 


8 


85 


»7 


4 


•24 


483 


8 


55 


243 


8 


86 


13 


3 


;25 


475 


8 


56 


^35 


8 


87 


10 


2 


z6 


467 


8 


57 


227 


8 


S8 


8 


2 


27 


459 


8 


58 


219 


8 


89 


6 


2 


28 


451 


8 


59 


211 


8 


90 


4 


2 


29 


443 


S 


60 


203 ' 


8 


91 


2 


X 


iO 


435 


7 


61 


195 


8 


92 


I 


1 



^ift APPENDIX. 

TABLE V. 

Shewing the Probabih'tics cf Life at NoRWictfi 
See page 256, 257. 





Ptrfnai 


Ota, 


«.- iPtffeai 


Deer. 


*-(^"i 


1 D»cr. 


"0" 


litine. 

ii«5 


320 


Aga 


IlTMie^ 


afUft. 


I 9 


32 


392 


6 


63 


174 


I 


865 


160 


33 


386 


6 


64 


16 s 


9 


2 


705 


60 


^4 


380 


6 


65 


156 


9 


3 


645 


32 


35 


374 


6 


66 


147 


9 


4 


613 


23 


36 


368 


6 


i7 


'38 


9 


1 ^ 


590 


20 


37 


3C2 


6 


68 


(29 


9 


6 


57<^ 


16 


38 


356 


6 


69 


120 


' 9 


7 


554 


13 


39 


350 


7 


70 


tii 


9 


s 


541 


II 


40 


343 


6 


71 


toa 


8 


9 


530 


9 


41 


337 


6 


72 


94 


8 


10 


5>i 


7 


42 


33^ 


6 


-73 


86 


8 


II 


5J4 


6 


43 


325 


7 


•74 


78 


8 


12 


508 


6 


44 


318 


7 


,75 


70 


8 


'3 


502 


5 


45 


3i» 


7 


]76 


62 


7 


»4 


497 


5 


46 


304 


7 


77 


55 


7 


15 


492 


5 


47 


297 , 


7 


78 


48 


6 


16 


487 


5 


48 


290 


7 


79 


42 


5 


'7 


482 


5 


49 


283 


7 


80 


37 


5 


[iH 


477 


5 


50 


276 


7 


81 


32 


4 


V9 


472 


5 


51 


269 


7 


82 


28 


4 


20 


467 


6 


52 


262 


7 


^^i 


24 


4 


21 


461 


6 


53 


255 


8 


84 


20 


i| 


22 


A55 


6 


54 


247 


8 


85 


17 


3 


23 


449 


6 


55 


239 


8 


86 


14 


3 


24 


443 


6 


56 


231 


^ 


87 


II 


2 


25 


437 


6 


57 


223 


8 


88 


9 


2 


26 


431 


7 


58 


215 ; 


S 


89 


7 1 


2 


27 


424, 


7 


|9 


207 


8 


90 


5 


2 


28 


417 


2 


60 


199 


8 1 


9» 


5 


2 


29 


4IC 


6 


61 


191 


* i 


92 


I 


1 


30 


40+ 


6. 


62 : 


»«3 


9 93 1 


I 


J 


^i ' 39^1 


6 






1 1 1 





APPENDIX, 3<9. 

TABLE VI. (a). 

Shewing the prefent Values of an Annuity of t/. 
on a fingle life, according to Mr. De Moivre*9 
hypothcljs \ and, therefore, nearly, according to 
the probabilities of life at Breslaw, Norwich, 
and Northampton. Sec p. 2, and p. 262. 



Age 

8 

9 
10 

11 
12 

"3 
14 

;i 

'7 

18 
19 

so 

31 

ti 

»3 
H 

\l 

a? 
*% 

if 
3' 

J3 


3|«tC(. 


jlpefCt. 


41KrCi, 


4ip«rC». 


5 (wr Ct. 


5 per Ct. 


19.736 
19,868 
19,868 


t8,i6o 
18,269 
88.269 


16,791 
1 6,382 
16.332 


'5.59J 

I $.672 
15.672 


'4.544 
14.607 
14.607 


12,790 
12.839 
12,^39 


19.736 
19,604 
19.469 

•9.33' 
«9.«9* 

19.050 
18,905 

18.7S9 
iE,6io 

18,4;8 


18,160 
1 8,049 
'7.937 
17.8*3 

'7.707 
17,588 

17.467 

17.34+ 

17,2i0 

'7.093 


16,79) 
16,098 
16,604 
16.^08 
ifi,4io 
16,311 
16.209 
16,105 

'S.999 
15,891, 


"5.595 

« 5.437 
'5.356 

'5.273 
1 5.189 
15,102 

ij.ois 

•4.9*3 
14,831 


'4.544 
J 4.480 

'4.41* 
'4.34» 
14,271 

'4.'97 
i4.'23 

14.047 

'3.970 
13.89': 


12.790 
12.741 
12,691 
12.639 
I2,58£, 

'2.53* 
12,476 

12.419 

12,361 

12.301 


18,148 

17.990 
17.827 
17.664 

'7-497 
'7.3*7 
17.154 
16.979 

16,800 


16,963 

16.S30 
r6.696 

"6,SS9 
16,419 

i6,Z77 

'6.133 

IS.9H; 
'3.835 
ij,68z 


JS.78J 
« 5,669 

'S'SJ4 
'S'437 
IS.3'8 
15.197 
'S»073 
^.9+6 
14,816 
14,684; 


'4.737 
14,641 

'4.543 
'4.442 
'4.340 
«4.235 
14,128 
14,018 
'J.905 
'3.79' 


13,810 

'3.7*7 
13.642 

'3-555 

13,466 

'3.375 
13,282 
13,186 
13,08? 
12.988 


12,239 
12,177 

I2,tl2 

J»,04s 
ii,j7» 
1 1,908 
n,8j7 
11.763 
11,688 
11,610 


i6,6:o 
«6,4j6 

10.248 


15.526 

'S.367 
I i,a04 


'4.549 
'4.4" 

14.«70 


'3.673 
'3.553 

1 },43r, 


(J,78o 

12,673 


".$JO 

".#49! 
"•S''5 



{a) This Tabic is the fame with Mr. De Moi'urit Table of 
the values cf fingle lives, publifhcd in his Treati/e on. Life 
Jnouitics, and carried as far as the aoc of 79 to three places ( f 
decimals by Mr. Dodjon in his Mathematkal Rfpo/iiory, vol. ii. 
p. 169. 
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TABLE VI. Continued. 



34 
35 
3^ 
37 
i'i 
39 

+0 

41 
4= 

43 

4+ 

4S 
46 

47 
48 

49 
50 


3 p« Ci. 


3|pcfCE. 


4lifrCt. 


4ip«CE. 


5I«fCt. 


6 per Ci. 


16,057 
If. 864 
15.666 

15,465 

15.260 

1 15.053 
14.842 


15-039 

14,699 

i4i5H 

'4-345 
14.163 

13.978 


14,126 

>3»979 

i3.8i9 

f 13.676 

'3.5«9; 

'3»3S9, 
13,196 


13.304 
"3.175 

13.044 
12.909 

J 2*77" 
12,630 
12,48 J 


12.562 
1 2,449 
12.333 
13.214 

f2,09l 

11.966 

ii>i^37 


11,276 
11,189 

11,098 
11,065' 
10.90; 
10,807 
10,704 


14,636 

>4*4Q7 
14.1% 
13.958 
'37^« 
» 3,493 
13*25+ 

J3,Ol2 

' 11.764 
12,511 


13,789 
'J»596 
« 3-399 
13,199 
12.995 

12,784 

"2.571 

1^354 
12,131 

11,904 


13^028 

12.683 
12,504 
12,322 

12*^5 ! 

11,944 

11,74s 

1 11.548 

"'-344j 


»'.337 
12,185 

12,029 
11,870 
H707 
tU54o 
11,368 
11,192 

IltOl2 

10,827 


1^705, 
M.570 

11.431 

11,2^8 

11,142 

10.992 
10,837 

10,679 
10.515 
10,348 


10,599 
10,490^ 
10,378 
10,363 
10,144 
iO,021 

9,895 
9,765 

9,630 

9H92 


s» 

S3 
54 

il 

\l 

59 
bo 


\ I2,2JJ5 

n,994 
1 11,729 

11,183 

10,902 

: 10,616 
10325 
10,029 


11,673 

1^437 
lM9f 
10,950 
10,69s 
10,443 
10,181 

9^9' 3 

9.640 
9*361 


'".'35 
10,921 

10.702 

10,478 

10,248 

10,014 

9.773 

9^527 , 

9.^75 

9,017 


10,638 
10.443 
10,243 
10,039 
9.829 
9.614 

9.393 
9.166 

8-933 
8,694 


10,176 
9,999 

9>8i7 
9.6io 

9.437 

9.239 
9,036 

8,826 
8,6n 
8,389 


9.349 
9,201 

9.049 
81891 

!'^?^ 
8,561 

8,387 

8,208 

8,023! 

7*831 


61 
6* 

63 
64 
65 
66 
67 

6S: 

6q 
70 


9»4«9 
9,107 

S.462 

8,133 

7*794 

7.450 
7^099 

6.743 
6.378 


9.076 
8.786 
8.488 

7.S7S 
7^553 
7*234 
6,902 

6.565 

6,2IQ 


87s 3 
8,482 
8,205 

7.921 
7,631 

7.333 
7.027 
6,714 

6,065 


8449 

8,197 

7*938, 

71672 

7.399 
7.119 

6,831 

6.534 
6.230 

5.918 


8,161 

7*9-6 

7.6S4 

7.43f 

7t179 

6,915 i 

6,643 

6,362 
6.073 
577^ 


7,633 

7,428; 
7,216 

6.997 
6,770 

6,29r 
6,040 

5.779 

5.^cS 
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TABLE VI. Continued. 



V 


3ptrCt. 


jipwCt. 


4perCt. 


4iperCt 1 sptrCt. 


6tttCk. 


7« 

72 

73 
■74 

?l 

79 
80 

82 
83 

f* 
8$ 


6«oo8 

S.63I 
5,246 

4.854 
4.453 
4,046 
3,632 
3,207 
2.776 
2.334 


5,86s 

5.505 
5.n6 

4.7S9 
4.373 
3.978 
3.J-7S 
3.'63 
2.74> 
2,309 


5,728 
5.383 

5:111 

4.293 
3,912 
3,520 
3.111 
2,707 
2,284 


5.596 

S,»6c 
4.9*6 
4.576 
4."7 
3.847 
3.467 
3,076 
2,673 
2,259 


5.468 

4,626 
4.489 
4.'4S 
3.784 
3.415 
3.034 
2,641 

2.23s 


5.2*8 ' 

4.324 
4,000 

3.664 
3.3«S 
«.9S3 
2.578 
2.188 


1,886 
1,429 
0,961 
0,484 

0,COO 


1.867 
i>4ii 

0.9S5 
0,483 
0,000 


1.850 
1,406 

0,000 


1.83a 
«.394 
0.943 
0,479 
0,000 


1,816 
1.384 

0.937 
0,476 
0,000 


'.783 
1.^62 

0.925 

0.472 
0,000 
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A P P E N DI X^ 
TABLE ni. 



Shewing the Value of an Annuity on the joint con* 
tinuance of two lives, according to Mr. De 
Moivre*s Hyfotkefts ; and, therefore, nearly ac- 
cording to the probabilities of life at Breslaw, 
Norwich, and Northampton. See Eflay IL 
and p. 2, 3, 226» 262. 







II 


la 


S3 


^1 


< 


SI 


^i. 


^^ 


10 


1 5.206- 


13-342 


11.855 




X5 


14.878 


» 3-093 


11.661 




20 


14-503 


12.808 


11.430 




25 


14.074 


12.480 


II. 182 


10 


30 


13.585 


I».I02 ' 


10.884 




25 


13.025 


11.665 


^0.537 


'■> 


40 


12.381 


II.156 


10.12S 




45 


11.644 


10.564 


9.646 




50 


10.796 


9.871 


9.074 




55 


9.822 


9-059 


8.391 




60 


8.704 


8.105 


7.572 




65 


7-417 


6.980 


6.585 




70 


5-936 


5-652 


5-391 


15 


H-574 


12.860 


11.478 




20 


14.225 


12.593 


11.266 




25 


13.822 


12.281 


11.022 




30 


13-359 


II.92I 


10.736 




35 


12.824 


1 1. 501 


10.402 


15 


40 


12.207 


11.013 


10.008 




45 


11.496 


10.44.0 


9-54^ 




50 


10.675 


9-7^7 


8.985 




55 


9.727 


--8.975 


8.318 




60 


8.632 


' 8.041 


7-5^5 




65 


7-377 


6.934 


6.544 




70 


5-932 


5-623 


5-364 



A-Bl^iBK-iirXi 
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TABLE VII. <5ontifiued. 



II 


8>^ 


to 4 


u 




< ►. 


< 
20 


> a. 


>. 0. 


13.904 


12.341 


11.067 




25* 


13-531^ 


12.051 


10.840 




30 


13.098 


11.711 


10.565 




35 


12.594 


11.314 


10.278 




40 


12.008 


10.847 


9.870 


20 


45 


i»-325 


10.297 


9.420 




50 


10.536 


9.648 


8.880 




55 


9.6iy 


8.879 


8-233 




60 


8.549 


7.967 


7.448 




65 


7.308 


6.882 


6.495 




70 

25 


5.868 


. 5.590 


, 5-333. 


13.192 


11.786 


10.621 




.30 


12.794 


11.468 


10.367 




35 


12-333 


11.095 


10.067 




40 


11.776 


10.655 


• 9.708 


25 


45 


11.130 


10.131 


9.278 




50 


■ J0.374 


9-509 


8.761 




55 . 


9.488 


8.766 


8.134 




60 


8.452 


7.880 


7-371 




65 


7.241 


6.826 


6.440 




70 . 
30 


5.826 


5-551 


5-29*. 


12.434 


11.182 


io.133 




35 


12.0I0 


10.838 


9-854 




40 


11.502 


10.428 


9.5'4 




45 


10.898 


9-936 


9.112 


30 


50 


10.183 


9.345 


8.620 




55 


9-338 


8.634 


8.018 




60 


8.338 


7-779 


7.286 




65 


7,161 


6.748 


^■373 




70 


5-777 


5..505 


, 5-l'\ 
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TABLE VII. : Cbntmued. 



a 


|5 










35 


11.632 


10.530 


9.600 




40 


II.I75 


10.157 


9.291 


35 


45 


X0.622 


9.702 


8.913 




50 


9-955 


9.149 


8,450 




55 


9.156 


8-476 


7.879 




60 


8.202 


7-658 
6.662 


7.172 




65 


7.066 


£294 




70 
40 


5.718 


5-450 


5.203 


10.777 


9.826 


9.014 




45 


10.283 


9.418 


8.671 


40 


50 


9.677 


8.9 1 1 


8.244 




55 


8.936 


8.283 


7.710 




60 


8.038 


7-5 10 


7.039 




<>5 


6.951 


6.556 


6.198 




70 
45 


5.646 


5.383 


5. 141 


9-863 


9.063 


8.370 




50 


§'11' 


8.619 


7.987 


45 


55 


8.662 


8.044 


7.500 




60 


7-831 


7-33 a 


6.875 




65 


6.807 


6.425 


6.080 




70 
50 


5-556 


5.300 


5-063 


8.892 


8.235 


7.660 




55 


8.312 


7-738 


7.230 


50 


60 


7.568 


7.091 


6.664 




65 


6.623 


6.258 


5.926 




70 
55 


5.442 


5- '93 


4.964 


7.849 


7-332 


6.873 


55 


60 


7.220 


. 6.781 


6.386 


■ 


<)'5 


6-379 


6.036 


5.724 




70 


5.291 1 


5.053 


4.833 



TABLE Vn. Continiiecl. 



H 
H 

60 

70 


"81 
1^ 
60 
65 
70 

65 
70 

70 






1* 


6-737 
6.043 

5.081 


4.858 


6.001 
5-444 
4-653 


5.547 
4.773' 


5.477 
4.57» 


5-031 
4-385 


4.270 


4.104 


3-952 



TS 
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A P P E N P I X, 



TABLE Via 

Shewing the Probability of theDurarion of Lift in 
LoNDOK, deduced by Mr. $impfon from obfer- 
vations on the bills of mortality in LoiIdow for 
lo years, from 1728 to. 1737. 



Jeifsni 


Dtcr. 




Pcrfoiia 


Otc'. 


. 


I'crfoni 


tJcct. 


'^S" ■ li.iBB. 


ofLiff. 


27 


lining. 


or tife. 


Ages. 

54 


livlflp. 


.,f Life. 


lOOOi 


320 


321 


6 


»35 


6 


I 


6SO 


^3 


28 


315 


7 


55 


129 


6 


2 


547, 


5' 


29 


308 


7 


56 


»23 


6 


3 


496 


27 


30 


301 1 


7 


57 


"7 


5 


4 


469 


17 


31 


294 


7 


58 


112 


5 


5 


452! 


12 


32 


287 


7 


59 


107 


5 


6 


440 


10 


33 


280 


7 


60 


I02 


5 


7 


430 


8 


34 


273 


7 


61 


97 


5 


8 


422 


7 


35 


266 


7 


62 


92 


5 


9 


415 


5 


36 


^S9 


7 


63 


871 


5 


10 


410 


5 


37 


252 


7 


64 


82 


5 


II 


405 


5 


38 


245 


8 


65 


77 


5 


12 


400 


5 


39 


237 


8 


66 


72 


5 


13 


395 


5 


40 


229 


7 


67 


67 


5 


14 


390 


5 


4' 


222 


8 


68 


62 


4 


15 


385 


5 


42 


214 


8 


69 


58 


4 


16 


380 


5 


43 


206 


7 


70 


54 


4 


•7 


375 


5 


44 


199 


7 


7' 


50 


4 


18 


37° 


5 


45 


192 


7 


72 


46 


4 


19 


36s 


5 


46 


185 


7 


73 


42 


3 ! 


20 


360 


5 


47 


178 


7 


74 


39 


3 


21 


355 


5 


48 


171 


6 


75 


36 


3 


22 


350 


5 


49 


165 


6 


76 


33 


3 


?3 


345 


6 


50 


^69 


6 


77 


30 


3 


24 


339 


6 


51 


>53 


^ 1 


78 


27 


2 


25 


333 


6 


52 


«47 


6 


79 


25 




26 


327 


6 


53 


141 1 


. 6 
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TABLE IX. 

Shewing the ExpeSadons of Life in London, ac- 
cording to the preceding Table, Sec Mr. Simp- 
fon*i SeUSi ExercifeSf p. 255. 



Age. 

I 


Expeftttioo. 


Age. 
28 


Expcdatioa. 


Age. 

55 


Ezpe£latioa. 


27.0 


24.6 


14-2' 


2 


32-0 


29 


24.1 


56 


13.8 


3 


34-0 


30 


23.6 


57 


13-4 


4 


35-^ 


31 


23.1 


58 


131 


5 


36.0 


32 


22.7 


59 


12.7 


6 


36.0 


33 


22.3 


60 


12.4 


7 


35.8 


34 


21.9 


61 


12.0 


8 


35-6 


35 


21.5 


62 


11.6 


9 


35-2 


36 


21. 1 


f3 


IJ.2 


10 


34-8 


37 


20,7 


64 


10.8 


II 


3^-3 


38 


20.3 


65 


10.5 


12 


33-7 


39 


19.9 


66 


10. 1 


13 


33'^ 


40 


19.0 


67 


9.8 


14 


32.5 


41 


19.2 


68 


9.4 


H 


31-9 


42 


18.8 


69 


91 


\6 


31-3 


43 


18.5 


70 


8.8 


17 


30.7 


44 


18.I 


^i 


8.4 


18 


30.1 


45 


17.8 


72 


8.1 


19 


29-5 


46 


17.4 


73 


7.8 


20 


28.9 


47 


17.0 


74 


7-5 


21 


28.3. 


48 


16.7 


75 


7.2 


22 


27.7 


49 


16.3 


76 


6.8 : 


23 


27.2 


50 


16.0 


77 


6.4 


24 


26.6 


51 


15.6 


78 


6.0 


25 


26.1 


52 


15.2 


^9 


5-5 


26 


25.6 


53 


149 


So 


5.0 


27 


25.1 


54 J 


145 
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APPENDIX. 



TABLE X. 

Shewing the Value of an Annuity on OtttLik^ ac- 
cording to the probabilities of life in London. 
See Mr. Simpfon's Seleli ExercifeSy p. 260. 




19I17.4I15.0 

20i7.2'i4.8 



2117.0,14.7 
221&.814..5 
2316.5-- - 
2416.3 

2f 16.I 

27:15.6 
28! 15.4 

30 '5-° 
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T A B L E XL 

Shewing the Value of an Annuity on the ioint con- 
tinuance of Two Lives, according to the proba- 
bilities of life in London. See Mr. Sin^fitfs 
SeUa Exercifes^ p. 266. 



< ^ 


8,5 




11" 


II 

It 




^1 
1- 


as 

It 


1! 

11.3 


£i 

lai 




10 


14.7 


13.0 11.6 




20 


12.8 




»5 


14.3 


U.7I11.3 




25 


12,2 


10.8 


9-7 




20 


13.8 


12.2 ,10.8 




30 11.6 


10.3 


9.2 




25 


13.1 


11,6 10.2 




35 


10.9 


9.8 


8.8 




30 


12.3 10.9 


9-7 \ 




40 


10.2 


9.2 


8.4 


10, 


35 


11.5 


10.2 9.1 


20 


45 


9-5 


8.6 


7.9 




40 


10.7 


9.6 1 8.6 




50 


8.8 


8.0 


7-4 




45 


10,0 


9,0 


8.1 




55 


8.1 


7^5 


6-9 




50 


H 


8.4 


7.6 




60 


7-4 


6.9 


6.4 




f^ 


8.6 


7.8 


^■' 




65 


6-7 


6.3 


5-9! 




60 


7.8 


7.2 


6.6 




70 


6.0 


5-7 


5-4 




65 


6.9 


6.5 


6.1 




75 


5-2 


5.0 


4.8 




70 


6.1 


5.8 


5-5 


"~~ 


~' 


" 












15 


5-3 


5.1 


4.9 




25 


1X.8 


10.5 


9.4 


^^^ 


— - 










30 


1 1.3 


10.1 


g.o 




15 


13-9 


12.3 II.O 




35 


10.7 


^.6 


8.6 




20 


13-3 


II. 8 10.5 




40 


lO.O 


9.1 


8.2 




25 


12.6 


U.2 lO.I 




45 


9.4 


8-5 


7.8 




30 


11.9 


10.61 9.5 ; 


25 


50 


8.7 


7-9 


7-3 




35 


II. 2 


lO.Oj 9,0 1 




55 


8.0 


7-4 


6.8 




40 


10.4 


9-4! 8.5 ' 




60 


7-3 


6.8 


6.3 


^5 


45 


l^ 


8.8 8.0 




65 


66 


6.2 


5-8| 




50 


8.9 


8,2 


1-5 




70, 


5-9 


56 


5-3 




55 
60 


8.2 

7-5 
6.8 


7.6 

6.4 


7.0 

6,5 
6.0 




75 


51 


4.9 


4.7 




65 




30 


10.8 


9.6 


8.6 




70 


6.0 


S-7 


5-4 


30 


35 


10.3 


9.2 


8.3 


: — 


75 


5-2 


5.0 


4.8 




40 


9-7 


8.8 


8.a 



APPEND IX, 



S3* 



TABLE XII. 

Shewing the Pitobabilitics of Life iri .London, on 
the fuppofition, that all who die in London 
were born there. Formed from the Bills, for 
lo years, frpoi 1759 to 1768. See page 245. 
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TABLE XUI. 

Shewing the tnu Probabilities of Life in Lmoov 
till the Age of 19. See pi^ 94^. 
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272 
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256 
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253 
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19 


249 




20 


494 




21 


487 




&c. 


&c. 





Ttie numbers in the fecond oduain to be ecn>' 
OBixd as in the laft Tabk. 
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TABLE XIV. 

Shewing the tnu Piobabilides of Life in London 
for aH Ages. Formed from the bills for lo years, 
from 1759 to 1768. See page 251. 
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OBSERVATIONS 

O N 
TABLES I. and IL 



THESE Tables may be met with in 
moft of the books that treat of com- 
pound intereft and annuities ; but there has 
been, in this work, fo much occafion for re- 
ferring to them, that it was neceflary to favc 
the reader the trouble of turning to other 
books for them. 

The 2d, 3d, 4th, &c. numbers in the Second 
Table, are only the fums of the firft 2, 3, 
4> &c. numbers in the Fir/i Table. This 
Table, therefore, is the foundation of the 
Second; and, indeed, of all the common 
tables of compound intereft ; and, with the 
help of it, almoft all the queftions in com- 
pound intereft may be cafily anfwered. 

The following fpecimen of this may, I 
think, be of confiderable ufe. 

Question I. ** To v/h^t fum or annuity 
*^ will any given Jum or annuity, now tio be 
" laid up for improvement, at a given rate 
'Vof compound intereft, increafc, in a giveli. 
": number of years V[. 
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Answer.* Divide the given fum or an- 
nuity by the value of i/. payable at the end 
of the given number of years, and the quo^ 
tient will be the anfwer. 

Example, Let the given fum be 50/. and 
the given time 1 8 years. The rate of intereft 
4 per cent. — ^The prefent value, at 4 per cent^ 
of i/. payable at the end of 18 years is, by 
Tabic I. .4936; and 50/. divided' by this 
value, gives /. 101.296, or loi/. 5^. ihtfum to 
which ^61. win increafe in i8 years. Jo. 
like manner; 2 /. per anminiy the firft payment 
of which is to be made a year hence, 
will increafe (interefl: fuppofed the fame) in 
18 years, to ah annuity of /.4.05 : for ii. 
the given annuity, divided by .4936, giyes 
/.4.05, or 4/. i^. 

Question II. " To what fum will a 
^ given annmty amount, in confequence of 
** being forbom and improvfed, at a given; 
** rate of compound intcreft, for a given* 

" number of years ?*' ' 

. . * . ' -' 

Answer. .From the mcrea/e J znnuity^ 
found by the'lail Queftion, fubtrafl the giv^n, 
annuity; and multiply the remainder \^y tlje^ 
PERPETUITY, and the pr"?du5l will be the^ 
anfwer. ..... . ^*\i 

r. Example* yZ.L.pjer mm. improved at 4 j&^ 
cefit* compound Jnti3ireft,.:will, ,by the* Iflftl 
Qijeftip;^, iiji(?rpafe, in X8 ycars^ to. /.4-05 pern 
ann. 2/. fubtrafted from 4..05^. kcavce i^J^$^ 

-. i ■ .^ which. 
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which, multiplied by 25* thcfeffetuiif^ gives 
L 51*25, or 51/. 5Jt the amount in 18 years. 
In the fame manner it may be found, that 
io L per ann. (intareft being the fame) will 
amount, in 41 years, to 998/. 

It (hould be remembered, that the per- 
petuity is 33.33,— 28»57,— 25— 20,— or 
1 6.666, according as intereft is reckoned at 
3,-3^,-74, — 5 or 6 per cent: And that the 
annuity meant in all thefe Queflions is an 
annuity, the iirft payment of which is to be 
made at the end of a ye^. 

Question III. '' In what number of 
•• years will a given fum or annuity increafe 
** to another givtn fum or annuity^ in confe- 
•* quence of being improved at a given rate 
«* ofintereft?/' 

Answer. Divide the original fiim or an-' 
nuity by the increafed fum or annuity*^ and 
looK for the quotient^ or the number neareft 
to it, in Table I ; and the number of years 
correfponding to it will be the anfwer. 

Example. Let Uti^fum be 50/. The in-- 
creaied fum /. 101.29. The rate of intereft^ 
4 per cent. The former fum divided by the 
latter gives .4936, which (lands oppoiitc^ in 
the Table to 1 8 years, or the tjime in which 
50 /• will gain the required increafQ.*— — In 
Uke manner, it may be fijund, that. 18 yearg 
it the time in which 2/ per tfW9« will increaie 
to L^.o^ per ana. ' 

OgSSTlON 
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QuESf lOK IV. *' In what tithe will-any 
'^ given annuity amount to a given fum^ iii 
^* confequehce of being forborn and im- 
** proved j at a given rate* of compound in- 
^' tereft?'' 

Answer . Divide the gwtnfum to which 
the annuity muft amount by the perpetIj- 
ITY. Add the given annuity to the quo- 
tient 5 and by the quotient fo increafed, di-^ 
vide the given annuity; and ihh fecond quo-^ 
tient^ found in Table !• will fhew the an- 

fwer. 

« 

Example. A perfon owes looo/. and rc- 
folves to appropriate lo/. per annum of his 
income towards difcharging it. In what 
time will fuch an appropriation, in confe- 
quence of being improved at 4 per cent. 
amount to a fum equal to the debt ? 
1000/. divided by 25 gives 40/. 10 /• added 
to 40/. makes 50 /; and 10/. divided by 50/. 
gives .2000, which in the Table (lands op- 
pofite to 41 years, the jequired time. 

In the fame manner it will appear, that 
the fame annuity, if improved at 5 per cent. 
v^iU amount to 1000/. in 37 years^ 

Question V. ^ In what time will a 
*' given principal be annihilated, by taking 
♦* out of it, at the end of a year, a given fum, 
^* and after that^ the fame fum annually, to-^' 
'* gether with its growing intercfts ?*' 

Z - Anv 
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Answer. In the fame time plainly ti^ 
which an ecj^ual annuitv wdi|ld amount to the 
given principal. 

' A pcrfon, therefore, poflfefs'cj of looo/. 
capital, bearing intereft at 4 per cent: would^ 
by Queftion IV. reduce it to nothing in 41 
years, by talking out of it rof. the firft year,, 
and as much more every following year, a$ 
would be necelTary, together with the intereft 
of the remaining capital, to make his ajinual 
iiiconje conftantly 50/. 

Remark, The fum to which a ginyen anr 
puity will amount ip a given time, \% the 
iame with the value of an annuity for the 
given time, equa} to the gin}en annuity in*^ 
crcafed by the yearly intereft of the amount. 
That is, 1000/. is the value of 50/. per ann. 
for 4 1 years, at 4 per cent ■: And the fam^ 
fum is likewiie the value of 60/. per amium^ 
for 37 years, at 5 per cent. Thf rejtfon is 
plain: \oooL it has appeared, would^ in 
confequence of being put out to thelc dif- 
iferent rates of inter^j^ b^e juft fufficient to 
pay the annuities. 

I have been the more explicit in thefe rales, 
becaufe they point out a very eafy niethod 
of deducing and examining all I have iaid, 
in different parts of this work, andi pjamcu** 
larly in Chap. III. concerning' the incrmle of 
money at intereft.-^-— «ti will jufl; mentioii one 
inftance. ' 

400,000/. 
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4^0^000^ fer anntwii applied in the man^ 
jifcr fuppofed in Queftions IV and V. would 
annihilate 55 millions^ bearing intereft at 5 
f& cmt^ in 42 years. 

In 1 7 1 6, when the Jinking fund was cfta- 
.bliihed> the public debts were near this fum^ 
and bore 5 fhr ttnt. intercft. This fund the*, 
had but 400,000/. of it been inviolably ap- 
plied to the annihilation of the public debts^ 
would, in 1 75 Si have dilcharged all the debts 
contracted ^fore 1716. And it may be 
furlhet found very eafily, by the anfwet to 
Queftion IV, that had it been fiiffered to go 
bn in its operation, and been applied^ j/lnce 
1758, to the redemption of only 3 per cent f 
at par, it would by mis tiaic have difchargfcd 
104 millions; and {tvtn years hence^ 140 
inilirons. — •'^The affertipn^ therefore^ jnL . 
page 164, is ftridtly true. But the following 
proof of that aiTertion will^ perhaps, be mord 
clear and ftriking. 

Suppofean annuity of 406^00^^^ beginning 
in 1716, to hare been applied till 1730, to 
the annihilation of debts bearing intereil at 5 
percent; from 1730 to 1748, to the anni^ 
hilation of debts bearidg intereft at 4. per centi 
and from 1748 to 1771^ to the afinihilatioti 
of debts beariftg ratercft at 3 per ant. In 
the firft of thefc periods the annuity would 
have inereafed to 8oO,oooA 1 in Hktjecondy to 
1,600,000/.} in the ^ji^to 3^zo4»ooo/.— ^ 
In the prefent year^ therefore^ the nation 
Z a migh( 
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might have been eafed of above three mlUons 
per annum in taxes. And, at the fame time^ 
(fuppofing all the fapie meafures taken in 
other refpcds) it v/ould have enjoyed that 
very Jinking fund it now has ; and no detri- 
ment could have aril'en to the public, from 
l|py applications of it to current expences. 

As I am now again on the national debt, 
I will beg leave to add the following proof 
of another obfervation on this fubjeft, in 
page 140. 

The difburfements, on account of any loans, 
will be the fame, whatever different interefts 
they bear, fuppofing a provifion made for 
difcharging the principal, by applying to that 
J)urpofe furpluffes bearing to one another the 

• fame proportions with thofe interefts. 

For Example. Let a million be borrowed 
at 3 per cent, and let a fund be charged with 
it which brings in bs. per cent, per annum 
more than the intereftj or 33,000/. inftead 
of 30,000/. per annum. This furplus, ap- 
plied in the manner -I have explained, will 

• annihilate the principal in 8 1 years, as may 
be gathered from Queftion* V. At the end 
of this time, the difburfements on account of 
the loan will be 33,000/. multiplied by 81 ; 
that is, 2,673,000/. 

Let us again fuppofe a million borrowed at 

6 per cent, and let* a fund be charged with 

it producing a furplus of izs. per cent, per 

V annum. 



APPENDIX. -341 

annum. Such a fund^ befides paying the in« 
terfeft, will difchargc the principal iqi 41 
years ; and the difburfcmcnts on account of 
the loan, will be 66,000/. multiplied by 41; 
that is, 2,706,000/. or very nearly the fame 
with the difburfements on account of an 
equal loan at 3 per cent. ^' 

It appears, therefore, agreeably to the ol>- 
fervation to which I have referred, that were 
the public, in raifing money, to adopt the 
plan I have propofed, it would be or little 
confequence what interefl: was given for 
money. The pradicability of fuch a plan 
is felf-evident, for it cannot be Icfs eafy to 
apply the interejl of a fum, to the payment 
of a debt, than the fum itfelf :. and this plan, 
requires no more. — One particular advantage 
attending it, already hinted, I will beg leave 
here to repeat. By keeping llitji$cks ftcadiljF. 
at or ntzr par 3 that flu<5tuation in them would 
be in a great meafurc prevented, which now 
produces fo many evils; and which, with 
the aid of annual lotteries, will, I fear, in 
time, ruin all honeft induflry, and turn uf 
into a nation of (harpers and gamblers^ 



DP 
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Directions for finding the Va^ 
Lt7E$ of Two Joint Lives 
of given Ages^ by Table VIL 

IF both the ages are given xh the Table^ 
tht value wanted will be found imme^ 
jdiately by infpefkion. 

If the ages are not given in thef Table^ it will 
be bed to proceed in'tbe following manner. 

Suppofe the rate ofinterefl 4 pn' cent, and 
Ihb propofed agea 40 and 66 4 - ■ tt will 
uppear, from inipe<fiing the Table, that the 
.iralue fought would be 6.5^6^ were the age 
^th€ elder life 6^$ and 5.383, vt^re it 70. 
Since, therefore^ it is 66, the value muft be 
the ^J} of four iurithmetical means between 
6*556 and 5.383^ or 6.3 22. -i-^— For the 
itme reafon^ had the ages of the elder been 
68i the value would have been the jd arith- 
,inetical mean between 6.556 and 5.383, or 
:5.854»«— '^~-In like manner, were the propofed 
ages 43 and 65^ the value would be the 3d 
arithmetical mean between 6.556 (the valuef 
of two jwnt lives whole ages are 40 and 65) 
and 6.425, (the value of two joint lives 
whofe ages are 45 and 65) or d.478. 

Again, let the ages be 43 and 66. That 
is, let it be fuppofed, that neither of the 
propofed ages is given in the Table. 

The values correfponding to the aget 
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iPhe value, therefore, correfponding to the 
lEtges 43 and 66, muft be the 3d mean be^ 
jtween 6.32^ and 6.200, or 6.250. j # 

N. B. The I ft, 2d, 3d, and 4th of four 
arithmetical means between two nqmbers 
are found by fubtrading ^, 4, -f, and 4 of 
the difference between the two numbers, frof» 
the greateji of thcn^. 

Thus. The difference between 6.556, 
and 5»383, is 1.173. One fifth of this de- 
ference is .234; which, fubtrafted from 
^.556, teaves 6.322; the firft of 4 mean* 
between 6.556 and 5.383.---r-?.In like masr 
ners the difier^nce bet^veen 6.322 and 6.20q 
IS •122. OneMih of this difference is .0241 
and, therefore, three-fifths of this diflfcreocc 
18 .072, which, fub^raSe4 from 6.322, leai^es 
6*250, the /i&/r^ arithmetical nieah between 
6.322 apd j(^»2po. 

In order to avoid trouble, if the ages are 
pearly equal^ a year or two may be added to 
the leaft^ and a; much fubtradled from the 
greatcft ; and the value taken by inipedicm. 
But if one of them much exceeds the othir, 
it will in general be fufficient to ta}ce the 
neareft number in the Table for the lefTer. 

The mean between the values at 3 fter 
(ent. and 4 per cent, may be taken for the 
value at 3{ per cent, without any error, of 
ponfequence. And the like may be faid pf 
^he values at 4i p^r cent. 

The values of the longejt of two lives is 
fpund by fubtradling the v^l^c of lh6 joint 

4 Iw 
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L^) iiooi die Jkm of the values of the two 

Ja^tt IiTCS. Thosy the values of tii'o 

£o^ lives, whofe ages are 25 and 30, are 
bjr Table VI. (intereil reckcnied at 4 per 
£iMt.) 15-31 i^nd 14.63. The fnm of the(e 
two values is 29.99 ' ^^^ value of the joint 
Jives is (by Table VII) 11.46; and this va- 
lue, fubtrzdcd from 29.99, g^^^^ ^^^SS* ^^ 
the value of an annuity on the longcft of the 
two lives. 

The value of /tr^Jpspl^ lives being given, 
die value of lireej^t Uvlbs may be found by 
the following rule, taken from Mr. Swipfms 
SiliB Exerctfes^ page 279. 

Let A be the youngeft, aqd C the oldefl: 
€£ the three propofed lives. Take the value 
of the two joint lives B and C, and find the 
age of- a Jingle life D of the fame value. 
Then find the value of the joint lives A and 
P^ which will be the anfwer. 

jigxample. Let the three given ages be 
25^ 30> and 40, and let the rate of interef^ 
be 4 per cent^ Then the value of the two 
oWcft joint lives B and C, will (by Tab. VII.) 
be 10.428, anfwcring, in Tab. VI. to a fingl? 
life D of 54 years of age. And the value of 
the joint lives A and D, which is 8.917 
year's purchafe, will be the value fought. 
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